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METALWORKING EQUIPMENT 


PROBLEMS OF MACHINE TOOL INDUSTRY 
Novosibirsk EKO in Russian No 1, Jan 82 (signed to press 14 Dec 81) pp 23-46 


{Article by Professor S. A. Kheynman, doctor of economic sciences, member of EKO 
ecitorial board, Institute of Economics of the USSR Academy of Sciences, Moscow: 
"Metal-Working Equipment: Technical Level and Competitiveness, The Industrial Orga- 
nization of Machine Building and Machine-Tool Manufacture"; passages enclosed in 
Slantlines printed in boldface] 


[Text] The decisions of the 26th CPSU Congress devote an enormous amount of atten- 
tion to machine building and metalworking. They set the tasks of accelerating the 
development of chese industries, reequipping the machine-building industry with new 
metalworking equipment and improving the structure of the machine-tool inventory. 
Joint sessions of the commissions on industry of the Council of the Union and the 
Council of Nationalities of the USSR Supreme So: iet held in 1980 and 1981 have been 
devoted to machine building and machine-tool manufacture. 


Why has the problem of the development of machine building and its core component, 
machine-tool manufacture, just now become a particularly urgent one? Intensification 
of our national economy requires sharp improvement in the level of equipment of all 
branches. At the same time, as pointed out in the decree of the CPSU Central Commit- 
tee and the USSR Council of Ministers, "Substantially raising the technical level and 
increasing the competitiveness of metalworking, casting and wood-processing tools and 
equipment," despite the important advances achieve! in Soviet machine-tool manufac- 
turing, technical improvement within the industry is not proceeding at the required 
pace. 


Our magazine has dealt with machine-tvool manufacturing more than once. We have 
leoked at the organization of the production of machine tools with numerical pro- 
grammed control and discussed the experience accumulated by the Krasnyy proletariyy 
plant, which came out during the Tenth Five-Year Plan period with the initiative 
"First-rate equipment for a five-year plan of efficiency and quality." We have 
thought it appropriate to come back to the subject of machine-tool manufacture in 
view of the fact that the matter of raising the technical level and increasing the 
competitiveness of metalworking equipment during the "leventh Five-Year Plan is 
coming to acquire a particularly vital importance. 


Excellent metalworking equipment--this means a higher class of motor vehicle and air- 
craft, extensive possibilities for development of the most complex radio-electronics 














td instrument-manufacturing technologies, reliability in tractors and combines, inm- 
proved domestic services etc. All this foreordains the greater requirements to be 
imposed upon machine-tool manufacturing, upon the structure of the equipment it turns 
out and upon its technical level. 


It would hardly be proper if we were to be acquiring many types of equipment abroad 
instead of developing a capability for manufacturing these items ourselves. Partic- 
ipation in an international cooperation of labor is, of course, a progressive thing 
and in certain instances necessary, but only to the extent to which it is advanta- 
geous for the national economy. Important as well is the fact that excellent equip- 
ment means a possibility of manufacturing high-quality finisned products and then 
selling them on the foreign market. 





We open our selection of material with an article by Professor S. A. Kheynman, Doctor 
of Economic Sciences and a member of the magazine's editorial board, which will intro- 
duce the reader to the range of basic problems confronting our machine-tovi manufac- 
turing. A special round-table session has been devoted to a detailed discussion of 
these problems. Participants in the discussion showed great interest in the opera- 
tion of the Ivanovskoye Machine-Tool:- Manufacturing Association imeni 50th Anniver- 
sary of the USSR, whose experience is discussed in the article by the association's 
general director, V. P. Kabaidze. In view of the pointedness with which the ques- 
tion of tool supply has been raised, the editors have given opportunity for comment 
by D. L. Semenchenko, Candidate of Technical Sciences and deputy director for scien- 
tific work of the All-Union Scientific Research Institute of Tool Manufacturing. 


VAZ [Order of the Red Banner of Labor Volga Motor Vehicle Plant imeni 50th Anniver- 
sary of the USSR] representatives were unable to participate in the round-table dis- 
cussion, but they have formulated their suggestions for improving equipment supplies 
in a s*parate article. Officials from Gosplan USSR and the USSR State Committee on 
Science and Technology have given the magazine an interview dealing with questions 
raised in the course of the round-table discussion. 


Publication of this material does not conclude the discussion of the technical level 


and competitiveness of Soviet equipment. We hope to see it continued in readers’ 
letters and new articles. For there are so many aspects to the problem! 

(Article by S. A. Kheynman} The rea’ization in production of new equipment and 
technology and the technical equipment of material production along with the non- 


productive sphere and our everyday lives depends to a decisive extent upon machine 

building. The product of machine building--its quantity and quality--is in turn to 

4 \ery great determined by the structure and technical level of its prod. ‘tion orga- 
ization, which is a creation of machine-tool manufacturing and upon which the equip- 
ent of the machine-tool industry itself depends. 


ile tasks of the 1980's, formulated by the 26th CPSU Congress, and the challenges of 
the GU's--/"it is over precisely this period,"/ declares the CPSU Central Committee 
report to the 26th Congress, /"that we will be laying the foundations and erecting 
tle economic structure with which the country will go into the 2lst century"/--will 
require critical analysis and completion of each phase along the way as well as of 
the programs involved as a whole. 
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The party central committee and government are devocing great and unwavering atten- 
tion to machine-tool manufacturing. Evidence of this is to be seen, among other 
things, in the decree "Substantially raising the technical level and increasing the 
competitiveness of metalworking, casting and wood-processing tools and equipment" 
adopted by the CPSU Central Committee and USSR Council of Ministers at the beginning 
of 1980 and the conference of machine-tool industry officials held with the C?SU Cen- 
tral Commifttce on 10-11 March 1980. 


This led i ine preparation for publication in our magazine of materials from the 


round table and a selection of articies dealing with problems in the machine-tool 
industry. 


Prerevolutionary Russia had virtually no machine-tool industry of its own; this ir- 
dustry was developed duriag the period of industrialization spanning the three pre- 
war tive-year plans. The year 1940 saw the manufacture of 58,400 metal-cutting ma- 
chines (as compared with 1,800 in 1913) and 4700 forging and pressing machines (chese 
were not being produced in 1913). 


Jespite the destruction of major industrial centers during the Great Patriotic War 
ind the evacuation of a number of key machine-tool plants, 1950 was already seeing 
machine-tool production substantially exceed prewar levels--70,600 machine tools and 
7700 forging and pressing machines (FPM). Machine-tool output has more than tripled 
over the past 30 years and reached 230,000 in 1979; in terms of value, machine-tool 
production has increased more than 20-fold, taking into account the most important 
qualitative improvements in the construction of the equipment; FPM output has risen 
7.3-told (56,300 units in 1979), 35.5-fold in terms of value. From 16 units in 1960, 
the output of machine tools with numerical programmed control rose to 8800 units in 
1980. In terms of the number of machine-tools with numerical programmed control 
(NPC) manufactures, the USSR has taken over first place worldwid. Production of 
automatic and semiautomatic machine-building and metalworking lines rose from a sin- 
gle line in 1940 and 10 in 1950 to 174 in 1960, 579 in 1970 and 801 lines in 1979. 
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Statistical illustration. Average annual rates of growth in total production 


by branches of industry: a - machine building and metalworking; b - machine- 
building; c - machine and tool manufacturing. 














This has made possible a rapid growth in the metalworking equipment inventory of the 
country as a whole as well as of the machine-building industry (its production appa- 
ratus). By 1980 it had substantially exceeded in terms of number of units the US ma- 
chine-building and metalworking inventory, while the total inventory in our national 
economy had surpassed the inventory of metalworking equipment then in operation in 
all branches of the US cconomy plus the combined inventories of this equipment in the 
machine-building and metalwcrking industries of Japan and the FRG. 





The output of equipment on these scales and the creation of this enormous inventory 
of machine tools and forging and pressing machines constitute a truly heroic feat on 
the part of workers in the machine-building industry and branches associated with it. 


But in this connection we cannot fail to take note as well of the fact that the pro- 
duction of our domestic machine-tool industry has to a considerable extent formed «:d 
continuously expanded the “machine-building sector" of an enormous natural economy 
existing and even growing in all branches of our economy. Over the period we have 
under consideration here, 1962-1980, the inventory of metal-cutting machines in this 
"sector" grew 2.6-fold, that of pressing and forging machines 2.9-fold, 2.65-fold 
overall, more rapidly, that is, than the equipment inventory in machine-building and 
metalworking themselves (2.37-fold). To characterize the scales of this extramachine- 
building inventory of metal-cutting equipment it is enough to mention the fact that 

by the beginning of 1980 it comprised 44 per cent of the country's metal-cutting ma- 
chines and 42 per cent of its FPM inventory. The number of machines involved here 

was greater than that making up the entire US inventory of machine-building and metal- 
working machines. This is evidence of the sharply increased capacities of our domes- 
tic machine-building industry (and metallurgy as well) and at the same time an indica- 
tion of the problems remaining unresolved in the organization of our social produc- 
tion. 


Substantial shifts have occurred in the structure of the production organization of 
the machine-building industry. The proportion of forging and pressing machines has 
increased, There were 17.2 per 100 metal-cutting machines in 1962, 20 by the begin- 
nine of 1980. TsSU SSSR [USSR Central Statistical Adminis’ ration] unfortunately 
takes only very infrequent equipment inventories (1958, 1962, 1972 and 1981. The 


results ot the last one have still to be published). We are therefore able to evai- 
uate these shifts for only a 14-year period (1958-1972). They are entirely progres- 
sive in nature. The proportion of machines removing chips (lathes, planers, slotters 


and broaches) decreased from 36.2 to 33.7 per cent, while that of surface grinders 
increased from 14.1 to 16.5 per cent. The share of lapping and finishing equipment 
(honing, lapping and polishing machines), however, dropped from 2.9 to 1.9 per cent. 

© proportion of the most advanced types of equipment employed in electrophysical 

ectrochemical working (first included in an inventory in 1972), unit machines and 

tomatic lines rose from 0.6 to 1.6 per cent. The number of the latter in machine 
ouilding and wetalworking rose from 2965 in 1965 to 12,912 as of 1 July 1979, that 

».35-fold. Still another important result is the fact that by the veginning of 

iv'0Q the USSR counted some 70,000 units of equipment with programmed control (for 
the most part in machine building). 


Despite all these clear-cut successes, the technical level and technological struc- 
ture of the production apparatus of our machine-building industry in many respects 
still do not measure up to present-day requirements and potentialities, which natu- 
rully raises a number of most urgent problems requiring solution by the machine-tool 
industry and allied branches--the electrical equipment, instrument making and elec- 
tronics industries. 











Speaking ut a conference ef machine-tool indsutry officials ia March 1980, Comrade 

A. P. Kirilenko, Politburo member and CPSU Central Committee secretary, declared: 
“Despite substantial advances, however, our technical progress in machine-tool manu- 
facturing is still too slow. The structure and quality of the metalworking equipment 
manufactured by Minstankoprom [USSR Ministry of the Mact‘ne-Tool and Tool Manufactur- 
ing Industry] enterprises are far from fully measuring up to the tasks of introducing 
into the machine-building industry the advanced technological processes insuring the 
greatest growth in iabor productivity, an increase in metal use coefficient and in- 
provement in the quality of the machine-building industry product."! 
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Statistical illustration. Production of new and the discontinuance of obsolete com- 

ponent designs in the machine-tool and tool-. »nufacturing industries in average num- 

ber of items per year: a - prototypes of new components fabricated and tested; b - 

- models of production equipment; c - ccemponents of obsolete design removed from 
production. 


First, the /structure of the inventory/. Worthy of attention in this connection is 

the overall ratio between metal machining (and, accordingly, tae inventory of metal- 
cutting mac'i\ives) and the use of plastic deformation and welding (pressing and forg- 
.1g and welding equipment). 


The ratio between metal-cutting and pressing and forging machines in the USSR in 1962 
and 1980 was 100:17.2 and 100:20. The corresponding ratio for the US in 1963 and 
1978 was stable at 100:31.4, that is, a more favorable and economical ratio. The 
analogous ratio for Japan in  %73 was 100:31.9, for the FRG in 1976 100:25:5 and for 
Great Britain (far from heing amon; the leaders with respect to levels of equipment 
and technology) in 1976 100:21.6. The Soviet lag in the introduction of stamping 

and welding methods has its roots cutside the realm of machine building--in the 

small proportion of sheet steel (anc of thin sheet in particular) in the output of 
rolled metal products and the predominance, closely interrelated with this, in 














equipment component design of an orientation toward solid rolled sections and cast- 
ing. This distorts che structure of the machine-building production organization; 
increases the proportion of cetting and chip-removing machines and, accordingly, re- 
duces that of finishing equipment; increases metal waste, adds to the weight of equip- 
ment and increases both the labor and capital intensity of machine building. 


This cluster of problems requires an integrated solution. It will involve the simul- 
tancous and weli-planned reorientation of design development and equipment production 
technology in the direction of extensive substitution of the chinnest possible sheet 
tor castings and solid rolled steel, an increase in machine building itself, radical 
improvement in the quality of rolling equipment for the production of sheet of the 
required characteristics and increased output of up-to-date pressing and forging and 
welding equipment and correspondingly limiting the production of metal-cutting ma- 
chines. 
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Statistical illustration. Production otf metal-cutting machines in thousands of units. 


t the general trends in the structure of the US machine-building equipment in- 


ventory are worthy of attention. The number and proportion of machines for molding 
rticles from plastics increased 4.li-told between 1963 and 19/78, that of pressure 
isting machines 2.04-fold. Their share in the overall inventory of all types of ma- 
chins increased from 0.39 to 1.22 per cent--more than 3 times. Production of control 
easuring machines and equipment not included in the 1963 inventory also increased, 
‘'r cent between 1968 and 1978, the percentage of this category from 1.55 to 2.02 
nally, the most recent inventory (1976-1978) showed the US machine-building and 
king industries to dispose of 925 laser machines (not counting measuring 
ipment employing laser technology) and 1623 industrial robots (manipulators). 
weans 3.04 lasers and 5.35 robots for every 10,000 units of machine-building 
ilworking equipment. That comes to 3.53 and 6.15 per 10,000 units of equip- 
in enterprises employing 100 workers or more, 0.97 and 2.04 respectively for 
enterprises with 20-49 workers. It is obvious that the statements of some 
't scientists concerning the “Laser era” atid & “TOHGT Era” in connection with 
« US machine-building industry are as yet clearly exaggerated, which in no way 
tracts from the great promise held out by this technological product of the epoch 
the scientifiec-technical revolution. 


o 


/lmprovement in the structure of the production organization of the machine-building 
industry will require improvement in the ratio of machines producing the bulk of the 
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chips to tinishers CLurniny out high-precision pieces (grinders and surfacers)./ Ac- 
“wf to data from the 19/2 inventory, for every 100 machines in the first cateyury 
(luthes, planers, slotters and broaches) the USSR had 29.7 grinders (not counting 
bench grindstones, rough grinders and tool-grinding machines) while the US had 49.5- 
the USSR had 5.9 finishing machines, the US 30.3. This characteristic of the struc- 
ture of the production apparatus has a substantial impact upon the characteristics of 
the equipment to be fabricated and, consequently, upon the very same characteristics 
of the final product turned out by this equipment. 


Ihe explanation for this is to pe sought not only in the structure of the equipment 
inventory itself. We have to consider two other situations. First, the predomi ic 
of cast billets and merchant bars, which dictates a large role for cutting techno! gy 
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Statistical illustration. Production of machine tools with numerical programmed con- 
trol. * — percentage of machines with numerical programmed control within tctal pro- 
duction of metal-cuttine machines. 


mui associated equipment. Second, the comparatively limited number of rolled shape 
imensions (2-3 times smaller than in the US or FRG). The exceedingly inadequate 
output of precision rolled shapes approximating in their dimensional parameters the 
final product to be fabricated from them constrains the removal of large volumes of 
chips and so requires "chip-producing"” machines Accordingly, the problem must also 
- svived in cunjunction with the machine-building, metallurgy and metallurgy machine- 
building industries. 


The piece rolling mills aiready being manufactured in the USSR are highly promising 
in this connection. The decisions of the 26th CPSU Congress contain the foilowing: 





‘Fabricate piece-rolling mills, which permit the use of rolled metal stock «x 
minimum Of waste scrap, ‘ad introduce them into .ae productior operations of 
builiding en erprises." 


/Another important problem has to do with the proportion of the most advanced category, 
of machines: standard-unit and multifunction machines, automatic lines and automatic 
assembly machines./ In 1972 the proportion of machines in this category in the USSR 
was 1.19 per cent; the figure for the US over the period 1976-1978 was 2.93 per cent. 
Electrophysical and electrochemical machines accounted for 0.4 and 0.6 per cent re- 


spectively. 


The structure of the metalworking equipment inventory outside the machine-building in- 
dustry remains considerably still less advanced. At the same time our machine-tool 
industry is being constrained to employ a substantial portion of its own capacities 

to produce the relatively primitive machines it needs but which impose much lower re- 
quirements for product quality and production standards. 


/Any characterization of the production apparatus of our machine-building industry 
would be incomplete were we not to include a characterization of the rate at which 
it is being modernized./ The portion of equipment removed from the operational in- 
ventories of the USSR'‘s machine-building and metalworking industries due to wear and 
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it ical illustration. Production of torging and pressing machines in thousands 
units. Note: Automated pressing and torging equipment accounted for 18.5 per cent 


ot the total figure in 1975, 25 per cent in 1980. The plan calls for this figure to 
riSe to 45 per cent in 1985. 


rioration was 2.1 per cent in 1973 and 1975 and 2 per cent in 1979. According to 

ented in the course ot the roundtable discussion by A. “Ye. Prokopovich, USSR 
iuister of the machine-tvol and tool-manufacturing industry, annual replace- 
ivures in 1980 were 2./ pec c 1t for the USSR, roughly 5.5-6 per cent for the 


round 8-9 per cent for the v.46. 


low level of replacement is not compensated by the scales of modernization. Over 


period ot 4 of the years ot the Tenth Five-Year Plan, 1 per cent of the equipment 
the entire production equipment inventory of the machine-building and metalworking 











industries was modernized. As can be seen from data published by the TsSU, the scales 
ol modernization over the years of the Eighth, Ninth and Tenth Five-Year Plans did not 
increase, but on the contrary even decreased, taking the growth of the overall inven- 
tory into account. Im this connection we should take into consideration the fact that 
we are now, as a rule, modernizing without participation in the effort on the part of 
the plants manufacturing the equipment involved, but rather on an in-house basis, or- 
dinarily in the shops of the chief engineer's department, to a certain extent amateur- 


ishly and without participation by the principal bearers of technical progress in the 
production of that particular type of equipment. 























Statistical illustration. Production of automatic and semi-automatic lines for ma- 
chine building and metalworking in complete units. 


What with the enormous scales involved in our machine-buiiding inventory (and, inci- 
dentally, in that of many other branches as well), it is beyond the capacity of our 
economy to modernize it by equipment replacerznt alone. /The time has now come, in 
our view (and we talked about this during our roundtable discussion), to provide for 
the modernization of many types of equipment right in the process of designing a mod- 
el for development./ This would strengthen the ties between the manufacturers and 
the purchasers of the equipment, increase the responsibility of the manufacturers 
and, most importantly, raise the technical level of the modernization and make mod- 
ernized equipment as nearly like equipment that is in fact new. 


The material published in this issue of EKO has shed light ca a number of important a 
problems having to do with the technical lavel of our machine-tool industry and its 
products as weil as with the functioning of our machine-tool manufacturing industrv 
overall and in its inter-relationship with the machine-building industry. The con- 
ditions and standards prevailing within the entire machine-building industry depend 

lo a very great extent upon the tool industry. This is where the “tone” must be 

set, the "style" dictated. To a great extent the machine tool and its technical 
equipment is the culture bearer here. All problems are looked at from the point of 

view of these high requirements. 


/We need to adopt an integrated, systems approach to evaluation of the technical 
level of a machine tool./ The capacity of a machine--the magnitude of the forces 
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involved, the effective rate at which the working implement (tool) acts upon the 
object of labor (the billet), the dimensions of the billets and pieces which can be 
worked and fabricated on it--all these factors are highly important characteristics 
of its technical level. To a very great extent they will be functions of the level 
at which the machine is equipped with regard to its various components~-motors, 
drives and control devices, items which are fabricated outside the machine-tool in- 
dustry, that is, by the electrical equipment, electronics and instrument-making in- 
dustries. it is of course obvious that the most important component of a machine‘s 
technical level is the extent to whicna its operation has been automated. 


What we are principally talking about aow are those integral components of the modern 
machine machine tool which many times raise its technical level and increase the ef- 
ficiency with which it can be employed--its electrical and electronic components and 
hydraulic and pneumatic systems. 


At the same time, of greatest importance are the conditions and economies character- 
izing the operation of a machine, its reliability, that is, its economically advan- 
tageous lifetime.* Today's machine tool must be equipped with an essential number of 
control and measuring devices (measuring and controlling not only the dimensions of 
the articles or semifinished items being fabricated, but the technical state of the 
working tool itself), diagnostic and loading and unloading equipment, a complement of 
working tools and operating equipment and, if necessary (in machines with NPC), the 
required amount of program "software." 


Reliable, trouble-free operation will require a complement of replacement and repair 
units and parts (or component and assemblies necessary tc modernize the machine), 
which the manufacturer should supply the customer for the entire operating lifetime 
of machines of the particular model involved. 


The material published in this issue indicates that all this is now far from always 
being the case. If we are to speak of factors .: erm to the machine-tool industry, 
it should be said that despite all the decisions w . have been adopted, the elec- 
trical equipment, electronics and instrument-manufacturing industries are still fail - 
ing iully to meet the requirements of the machine-building industry in either quanti- 


tative or qualitative terms. Nor, as many writers have pointed out, can we easily 
expect any fundamental improvement in the situation over the course of the Eleventh 
rive-Year Plan period. This will entail the expenditure of billions for the import 


of many types of machine tools, pressing and forging machines and lines, which are 
particularly necessary for the priority branches, as well as for the import of com- 
ponents and units in short supply. According to the evaluation of specialists, do- 
‘stically manufactured programmed devices are lagging behind in their level of tech- 
‘ical development. They can be characterized as having an inadequate range of func- 
‘ions, only small degrees of integration, poor reliability, large dimensions and high 


Consequently, almost half of the "working center" type of multitool machine with NPC 
manutactured in Soviet machine-tool plants are equipped with imported components. 


A sharp reorientation of the electri: a’ equipment, electronics and instrument-manu- 
facturing industries in the direction of the needs of machine-tool manufacturing is 
clearly required. 
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Statistical illustration. Geographical distribution of Soviet exports and imports by 

country in 1979 in millions of rubles. NOTE: Only those countries included with ex- 

ports (imports) of at least 10 miilion rubles. a - Mongolia; b - Poland; c - Vietnam; 
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Statistical illustration. LEF 1-6: Soviet export and import of equipment, rolling- 
contact bearings and tools in millions of rubles; 1 - forging and pressing and metal- 
cutting machines; 2 - power equipment; 3 - equipment for underground and open-cut 
mineral extraction; 4 - underground transport equipment; 5 - rolling-contact bearings; 
6 - tools. RIGHT 7-11: Soviet export and import of equipment for various branches of 
industry in millions ot rubles; 7 - for the chemical industry; 8 - for the timber, 
pulp and paper and wood-processing industries; 9 - for the construction materials in- 
dustry; 10 - for the textile industry; 11 - for the food industry. 


/The next problem involves not so much the technical level, but rather the economic 
rationality of the machine structure./ It is generally known that present-day ma- 
chine building, both mass-scale and small-scale, involves a very high proportion of 
cutting and threading operations. Most of these operations in no way require the 
use of complex and costly screw-cutting and turret lathes. They can be successfully 
performed on simple and substantially less costly cutting and threading machines. 

In the meantime, for every 100 turning and turret lathes, the USSR has 7.2 cutting 
machines and 5.2 threading machines, 36.9 and 10.3 respectively the figures for the 


US, that is, 5 and 2 times greater. 


Considering the key position of the machine-tocl industry, what are therefore re- 


quired are adequate investment and «creation of capacities for production of the 
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special-purpose machine tools in extremely short supply for experimental and test 
work on the development of new equipment. We obviously, of course, cannot overburden 
the fairly limited capacities of this type with the fabrication of by-products. Kras- 
nyy proletariy, for example, is making 30,000 roller mowers, which could be made by 
less specialized enterprises. This constitutes some 30 per cent of the work load of 
the special-purpose machine shop. The Moscow Machine-Tool Plant imeni S. Ordzhoniki- 
dze is employing its facilities to manufacture 7x14 m press molds for housing-con- 
struction combines. 


It is also very important that we achieve a sharp improvement in the technical level 
and quality of machine-tool production itself. Domestic machine-tool purchasers and 
and representatives of export organizations are pointing to the serious lag behind 

the best anaiogues (and this is evident from the material included in the selection). 


The article by VAZ officials contains convincing figures on the comparative efficiency 
of the conventional domestically produced machines, the same machines manufactured in 
accordance with general VAZ technical specifications and analogous imported machines. 
As can be seen, an orientation on the VAZ specifications made it possible for some 
plants to increase machine quality sharply, while at the same time reducing the nunm- 
ber of breakdowns 3~-14-fold. But even these improved figures remain substantially 
below those for equipment bought in 1970-1971. 


/Eliminating the substantial lag in our tool-manufacturing industry constitutes a very 
important condition of efficient machine-tool operation./ Production of tools and 
production components for metalworking equipment lags substantially behind present- 
day requirements and the possibilities of technical progress with respect to technical 
level, qualitative scales of output and level of organization as well as behind the 
r-quirements of the machine-building industry. 


Structure of US Machine-Tool Industry 
(based upon 1977 data) 





number number nominal 


real- . 
of of net or capital 
enter- workers, pro- investment 
value 


prises thous. duction 





million dollars 














oduction of metal-cutting machines 909 37.6 1093 2879 80.7 
luction of forging and pres.:ing 425 16.3 723 1134 24.6 
cquipment 

Output of production component 7154 85.6 2791 3910 176.9 
Tool production 1408 39.7 1583 2372 77.6 
fotal by category 9896 179.0 6190 10295 359.8 
Modern-day machine building ha the role of the tool and associated production 
components grow enormously. | smeed machine tools, particularly those with NPC, 
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and production lines, the machine, the tool and all associated production components 
are integrated. The productive efficiency of a machine tool will vary over a very 

wide range depending upon the tool and attachments with which it is equipped and upon 
their quality. The tool and associated components iairly frequently limit the effi- 
ciency of machine operation. As A. P. Kirilenko declared at the conference of machine- 
tool builders in March 1980, “the tool problem has become a particularly pressing one 
over the past few years." 





While production of diamond tools has grown substantially, they are not yet of hgh 
enough quality, which remains below the world level. Hard-alloy tools, now employed 
most extensively in metalworking operations in the machine-building industry, are nov 
manufactured here from billets which are substantially inferior in quality to forcigu 
analogues. There is as yet virtually no production of the high-speed cutting too: 
coated with the nitride and other compounds of titanium which our industry has already 
tested. 


/The organizational aspect plays an important role as well. Despite a multitude of 
decisions, we are still seeing no specialized production of ancillary production com- 
ponents, while the construction of new facilities is proceeding at an unwarrantedly 
slow pace./ These components are now being produced primarily by each machine-build- 
ing plant "for itself," on something of the order of a subsistence economy. As stated 
in the article by D. I. Semenchenko, deputy director of the All-Union Scientific In- 
stitute for Tool Research, the result of this situation is that only one-third of our 
tools are being fabricated in specialized facilities. The experience of the American 
machine-tool industry is worthy of attention in this regard. 


Chiracteristic here is the fact that enterprises of specialized branches manufacturing 
tools and equipment turn out almost 80-90 per cent of these products. The "coefficient 
of inclusion" [koeffitsient okhvata], as it is referred to in US statistics, has been 
92 per cent in machine-tool production, 87 in forging and pressing machine production, 
79 in the fabrication of ancillary production components and 89 per cent in tool pro- 
duction. 


It is of particular importance to point out that with respect to nominal net produc- 
tion, the manufacture of ancillary production components exceeds by 2.2 times, and 
to value of realized production comprises 95 per cent of the production of the ma- 
chine-tool manufacturing industry and of pressing and forging operations in machine 
building. In terms of volume of capital investment it exceeds these categories |./ 
times. With respect to nominal net production, tool manufacturing also exceeds ma- 
chine-tool building and is almost equal to it in terms of volume of capital invest- 
ment (96 per cent). 


In the US, a large number of small enterprises are engaged in the production of tools 
and particularly of the components associated with them in the production process. 

The average number of workers involved in tool production here is 28, 12 in the manu- 
facture of associated components (7154 enterprises). It should, it is true, be mei- 
tioned as well that small enterprises dominate the machine-tool manufacturing indus- 
try itself (41 the average number of personnel). There are two reasons for this. 
First, the predominance of medium- and small-scale production of machines, which in a 
number of instances are fabricated in accordance with specific customer requirements. 
Second, the existence of an extensive network of small enterprises manufacturing parts 
and functional components for these machines. It is particularly important to point 
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out that labor productivity in these small facilities, computed in terms of nomina! 
net production per worker per year, is not only not lower, but even higher than in 

the machine-tool manufacturing industry itself: machine production - 29,100 dollars, 
forging and pressing equipment - 44,900 dollars, associated production components - 

~ 32,700 dollars and tool production - 39,900 dollars. These small plants are clearly 
quite efficient. It tollows from what we have said that we need to creat2 new capac- 
ities, accelerate the development of highly specialized tool-production operations 

and essentially reorganize a specialized industry for the production of associated 
production components. 


As experience has shown, small, highly specialized plants in small towns may te ex- 
tensively employed for this purpose. We might apparently find it worth considering 

as an advantageous transition to set up an intraministerial, and possibly a regional, 
specialization in tool shops of machine-building plants, ~ach concentrating on certain 
kinds of tools and equipment and oriented on the requirements of the ministry or re- 
gion as a whole. This experience has been most efficiently utilized by the Ministry 
of Tractor and Agricultural Machine Building and Leningrad machine builders. It needs 
to be exploited extensively. 


We should solve problems associated with development of a broad base of enterprises 
specialzing in the production of functional machine-tool parts and units on the very 
same basis. 


The need for substantial modification of proportions in and accelerated development 
of tie tool-manufacturing industry and industry engaged in production of associated 
production components and an intensified drive for specialization, particularly func- 
tional specialization, in the machine-tool industry itself is clear enough. In our 
view, this is the course we shou'd pursue in allocating capital investments over 

the course of the Eleventh Five- fear Plan. 


ihe CPSU Central Committee, the USSR Council of Ministers and the 26th Party Congress 
have set the machine-tool industry scme very important tasks. At the conference of 
machine-tool builders the Central Conmittee assigned the task of executing a revolu- 


tionery turn in the direction of improving the structural design of our equipment, 

raising its technical level and then on this basis of moving on a broad front with 

introduction into the machine-building industry of advanced technologies and highly 
eftticient methods of production organization. 


Pursuit of this course means a shift in the direction of intensive development of the 
aneh. The Eleventh Five-Year Plan already calls for substantial reductions in the 
olute number of machine-tools to be manufactured (at the expense of the outdated 

“neral-purpose models used as replacements in the subsistence operations in all 
uches of the economy) and significant improvement in their technical level and 
juality. Gosplan is proceeding on the basis of the need in this instance to increase 

productivity of the new machines 1.5-fold over that ot those they are rep)acing. 


|. N. Snovskiy, chief of Gosplan USSR's machine-tool manufacturing department, points 
to the need to accelerate inventory replacement from the 2-2.5 per cent in the Tenth 
Five-Year Plan period to 4 per cent in the Eleventh Five-Year Plan. But with a 10-15 


per cent cutback in production, how are we to double the rate of replacement of an 
enormous inventory like the one in our machine-building industry? Does that mean 
two-thirds of our output is going to have to go for replacement!? Will the remaining 
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third be enough for the accomplishment of all our other tasks? It clearly seems that 
we should outline an objective-oriented program of freeing up the numerous new ma- 
chines from the “third machine-building industry" (the machine shops of nonmachine- 
building plants), particularly considering the fact that, as statistics demonstrate, 
the average age of the mac*’\ines here is lower than that of machines in machine-build- 
ing plants. There are no ‘ew highly complex problems involved here! 


During the Eleventh and Twelfth Five-Year Plans we should set our course in the pri- 
mary direction of increasing out production of machine tools with NPC, particularly 
ot multi-operation working centers and of machine with N?C operating systems and 
built-in microcomputers. By way of implementation of the directives of tho 26th 
Party Congress we are seeing the use of readjustable production equipment and com; >- 
nents, to include working centers and unit machines with replaceable multispindle 
oOX¢Se This will make production operations more flexible and mobile. 


A highly progressive technical-organizational measure has been our work on the design 
and on organizing the production on an extensive cooperative basis of a unified series 
of drilling, milling and boring machines with NPC, which are being built on the basis 
ot the modular-unit principle. Output of these machines will reach several thousand 
units by 1985, more than half of these of the “working center" type, which automati- 
cally changes tool and replaces billets. We must also achieve substantial increases 
in the scales of our manufacture of machines for finishing, to include superfinishing, 
operations. It would at the same time be to advantage to make more extensive use of 
the simpler and less costly cutting and threading machines to perform simple opera- 
tions rather than employing our general-purpose machines. 


We need to increase our billet production capacities taking into account the require- 
ment of the major machine-building centers, including those operating on an interde- 
partmental basis. Any anticipated growth in machine-tool manufacture, and hence in 
michine building overall, is inconceivable without a sharp and immediate reorienta- 
tion of the electrica) equipment, electronics and instrument-manufacturing industries 
toward the requirements of the machine-tool industry. 


/Just as the machine-building industry must unconditionally take into account the 
needs of the machine-using branches by everywhere setting up "machine service" opera- 
tions, helping with the installation and assimilation of the equipment it has manu- 
factured and by providing guaranteed maintenance and repairs, so must the machine- 
tool industry as well organize a full-fledged machine-tool service operation./ Much 
has properly been said about this in the articles which have been published, very 
interestingly and instructively in Che article by VAZ officials. They point with 
equal justification to the absence of the economic conditions for the functioning of 
a machine-tool service operation. This problem has been characterized in very clear- 
cut terms by V. P. Kabaidze, general director of the Ivanovskoye machine-tool manu- 
tacturing association. It is clear that Gosplan SSSR, Goskomtrud [State Committee o1 
the USSR Council of Ministers on Labor and Wages] and Minfin [USSR Ministry of Fi- 
nance] must finally resolve this problem. 


there is one other difficult problem involving the mutual relationship betwee. our 
machine-tool makers and "machine-tool users," a problem of very great nationzl eco- 
nomic importance. This is the preblem of the dimensional parameters of our machines 
and of the pieces to be worked on chem. As practical experieacze has demonstrated, 
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we have a substantial excess of machine capacity parameters, primarily, of course, 

in our general-purpose machines. A. Ye. Prokopovich, deputy minister of the machine- 
tool and tool-manufacturing industry, acknowledged this in pointing out that “every 
enterprise is trying to buy itself a machine ‘one size larger'." V. I. Aksenov, a 
representative of the Tekhnika association, has told how pieces the size of a fist 
are being worked on 24-ton machines. “Everybody's trying to get a machine that's a 
little bit bigger," says L. N. Snovskiy, chief of Gosplan SSSR's machine-tool depart- 
ment. tf you take into account the fact that in our experience there are almost no 
instances in which one plant has asked another to work a large piece (when the neigh- 
bor might have large machines not operating at full load), the situation becomes even 
worse. And then since any rise in fixed capital cost is of no particular concern to 
our plants, there are no, or virtually no, economic obstacles to the acquisition of 
excess capacities, particularly considering the fact that increased capital expendi- 
tures for the purchase of heavier and larger-capacity equipment are included in pro- 
duction costs. 


This situation obviously requires impartial study; we need to “put our fingers into 
these sores" and see how many cannons we have firing at sparrows, to conside: how 
much unnecessary metal these "cannon" are consuming and to draw the appropriate con- 
clusions. A necessary condition, of course, is to insure high quality in the produc- 
tion of small machine tools so as to make it advantageous to buy them. 


The problem of excess capacities also finds expression in .. 2 load imposed upon our 
most advanced and expensive machines. As was reported in the course of the roundtable 
discussion, our machine tools with NPC are in use as many as 230-260 hours each month, 
that is, they are working a little more than one shift. 


A rational soiution of this group of problems would to a certain extent relieve the 
machine-tool industry of an unwarranted share of this load. 


Mobilization of the as yet untapped potential of our machine-tool industry, consistent 
pursuit of an expedient technical and structural design policy and utilization of the 
great store of experience at the disposal of the cadres of specialists and workers in 
the machine-tool industry--all these things will create the necessary preconditions 
tor accomplishment of the large-scale tasks which the 26th CPSU Congress has set the 
machine-building industry and its key branch--machine-tool manufacturing. 


FOOTNOTES 


PRAVDA, 12 March 1980. 
That is, no “excess” reliability, a situation in which individual components have 


reliabilities exceeding those of the basic units of the machine. 


‘idiail: Lzdatel'stvo "Nauka", "Ekonomika i organizatsiya promyshlennogo proizvod- 
stva", 1982 


aU 4 


CSO: 1821/079 
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METALWORKING EQUIPMENT 


ROUNDTABLE DISCUSSION ON COMPATIBILITY AND TECHNICAL LEVEL OF MACHINE TOOL 
BUILDING EQUIPMENT 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 1, Jan 82 (signed to press 14 Dec 81) pp 47-86 


[Article by Ye. Lysaya and I. Ognov] 


[Text] The editorial board of EKO [EKONOMIKA I ORGANIZATSIYA 
PROMYSHLENNOGO PROIZVODSTVA] conducted a roundtable on the 
compatibility and technical level of machine tool building 
equipment at the Ivanovo Machine Tool Building Association 
where these problems are concentrated and are being thorough- 
ly resolved. The management of the USSR Ministry of Machine 
Tool Building and the directors aid leading specialists of 
enterprises and scientific research institutes of Minstanko- 
prom [Ministry of Machine Tool and Tool Building Industry], 
Minelektrotekhprom [Ministry of the Electrical Equipment In- 
dustry], Minpribor [Ministry of Instrument Making, Automation 
Equipment and Control Systems] and institutes of the USSR 
Academy of Sciences participated in the meeting. The editor- 
in-chief of the journal Academician A. G. Aganbegyan moderated 
the discussion. 


A. G. Aganbegyan: The key problem for our country today is how to convert from 
the primarily extensive factors of developing the national economy to primarily 
intensive factors. The basis of this readjustment is scientific and technical 
progress proceeding to a significant degree via machines and equipment. What 
they are are the techniques and expenditures of capital, fuel-energy and labor 
resources. 


In the “Basic Directions for Economic and Social Development of the USSR for the 
Period 1981-1985 and for the Period up to 1990," adopted by the 26th Party Con- 
gress, the prospects of machine building are considered in more detail than in 
all other sectors. They are faced with specific important tasks. The CPSU 
Central Committee and the USSR Council of Ministers have recently made a number 
of important decisions on readjustment of machine building. Machine tool build- 
ing is the heart of mact.ine building. I would like to look at the prospects 

for its development from broad national economic positions: the extent to 
which machine tool building products meet the current needs of machine building, 
what must be done for them to achieve a wor!..ide level and to what should pub- 
lic attention be attracted. 











Customers: “Perhaps They Can be Fewer But Setter” 


S. A. Kheynman, Doctor of Economic Sciences, Professor and sector head of In- 
stitute of Economics, USSR Academy of Sciences, Moscow, says: 


I would like to talk about some national economic problems related to machine 
tool building and about the background on which the problems of increasing the 
technical level and competitiveness of metalworking equipment will be solved. 
We in machine building use a few more machine tools than outside it. Forty- 
four percent of the metalworking equipment is outside machine building. But 
this equipment is also acquired there for other than collection. The inade- 
quate reliability of production equipment and the absence of spare parts and 
warranty servicing force customers to create a giant stock of machine tools. 
And this stock must also be supplemented and restored. The respected director 
of the Ivanovo Association, whose guest we are, complained that he is being 
forced into thepian not only those excellent multitool machine tools which we 
saw on the assembly stands and by which the plant emerged to the worldwide 
level, but also simple general-purpose machine tools. This is easily explain- 
able: machine building needs them in order to supplement and restore its own 
stock. 


Our machine building and machine tool building are being developed to a con- 
siderabie degree by the extensive route. During the past 16 years the United 
States has reduced the stock of machine tools and forge-press machines by 7 
percent and we have increased them more than 2.5-fold, and we have increased 
them 2.4-fold in machine building and 2.7-fold in other sectors. How can there 
not be a shortage of machine tool operators? 


This is one problem. If this stock continues to grow, all plants capable of 
building decent machine tools will be forced to pursue ordinary products. This 
"black hole” swallows everything and there is no time to produce high-quality 
equiprent. 


The secona question is that the proposition on orientation toward the customer 
was formulated at the 25th Party Congress and it was intensified even more at 
the 26th CPSU Congress. How will machine tool building maintain this princi- 
> What are the size parameters of machine tools and parts so as to work on 
them? Do the trends conform or not conform and which direction is the dynam- 
ics going in? Unfortunately, we are not making this analysis in the country. 


Vv. A. Kudinov, Doctor of Technical Sciences, deputy director for scientific 
wo.k, Experimental Scientific Research Institute of Metalworking Tools (ENIIMS), 
“oscow, says: 


You are incorrect. There is a clear series of machine tool parameters con- 
firmed by the GOST [State Standard]. I feel that everything is clear here. 
Vhat machine tools should we make more of? That is the question. 


>. A. Kheynman: True, true. There is a GOST network but how is it being 
filled? So far as I know, the gap between the dimensions of parts which are 
not being increased too much is becoming greater and greater and in many cases 
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are being reduced, as are the parameters of machine tools. This nonconfornity 
is very expensive to the national economy. 


A. Ye. Prokopovich, Deputy Minister of Machine Tool Building of the USSR, 
Moscow, says: 


I also feel it debatable that the thesis that machine tool builders are not 
oriented toward customers by the dimensional groups of machines and are trying 
to pioduce heavy equipment. The volume of production of the Central Voica 
Machine Tool Building plants and some others than manufacture small machine 
tools exceeds the volume of consumption by approximately 20 percent. But the 
Ryazan" and Krasnyy Proletariy Machine-Tool Building Plants, which produce 
more heavy equipment, can meet their orders by only 25 percent. This is also 
explained by the fact that each enterprise attempts to buy "a larger machine 
for itself, by the higher quality of equipment of the Moscow and Ryazan‘ work- 
ers at comparatively low prices and bv a number of other factors. We have 
sufficiently good analysis of the dimensions of equipment in traditional ma- 
chine tools and we see the nonconformity between the parts to be machined and 
the overall dimensions of machine tools. A more serious question includes the 
fact that machine tool builders lag considerably behind in development of small 
highly productive equipment for instrument building and electronics. 


V. I. Aksenov, chief designer, Scientific Production Association Tekhnika, 
Vladimir, says: 


Semen Aronovich Kheynman correctly raised problems of size parameters. We 
have no quarrel with this. Everything that he says is valid in order to as- 
certain whether it is sufficient to visit instrument building or assembly 
plants. One can see how parts 100-200 millimeters in length and width are ma- 
chined on machine tools with ChPU [Numerical program control] weighing mre 
than 20 tons and costing 600,000 rubles. And this is done because there is 

no small precision equipment, especially of machining centers. As the snrecif- 
ic weight of instruments used in aviation and space technology and the autoro- 
tive industry increases and as lasers and other directions of scientific and 
technical progress develop, the need for this equipment will ircrease and will 
grow even more rapidly. 


The most acute situation has also developed in providing machine building with 
small precision lathes both with manual and program control. Can one be sur- 
prised that some machine building sectors have taken on through their own ef- 
forts the manufacture of general-purpose small precision machine tools and 
that the difficulties in obtaining the sets of equipment for this have forced 
them to master the production of electrical equipment, sensors, measuring sys- 
tems and even programming devices. 


I do not think we have assembled at a rounctable in order to praise each other. 
This can be done at other tables. So then everything is not good with the 
structure of stock of metalworking equipment. And attention should be turned 
toward this. 


Pemark: We have on the average a heavier stock than in other countries. We 
love heavy machine tools. 


el 





V. A. Kudinov: I would like to refine this. Our sto-k is more stable and 
equipped with heavy machines, while the machine building products are evolving 
so that the parts are becoming ever smaller. Is this not so? 


A. Kheynman: That's true! This means that the structure of the stock 
should change according to changing conditions! We cannot expand as many re- 
sources needlessly. The problem of the growing nonconformity between that 
which we machine and the parameters of equipment is very important in my view. 


Sevier machine tool building is the world's largest scale and the plants are 
the largest. The worldwide trend is to produce machine tools of medium and 
small series. With mass production, machine tool building is taken away from 
customers who must then adapt their equipment to that which they have acquired. 


The third problem is how do we raise questions I would say of the functional 
specialization of machine tool building? Many fight for specialization and I 
am among that number. I am sometimes asked “Why are you such a proponent of 
it? Foreign companies themselves are able to make machine tools for themselves 
but are our associations really unable to?" But the opponents forget one 
thing: the Ford Company, for example, actually makes machine tcols for itself 
but they configure them by 90 percent--they buy finished functional assemblies 
and combine them as required. Is there a base in our machine tool building for 
producing functional assemblies? Almost none. A number of assemblies should 
be manufactured on the functional specialization principle. This would be sig- 
nificant progress. 


There is yet another problem. It is clear that equipment can be renovated 

with such a gigantic stock cf machine tools only by fundamentally replacing it. 
Approximately 30 years are required in order to replace it. The equipment cus- 
tomers are now conducting a modernization. I feel that the time has come to 
raise the question of so-called genetic modernization--the designers themselves 
should prepare the machine tool for future renovation. 


\. Ye. Prokopovich: I feel that this is debatable. It is not feasible to 
“arry out sodernization of equipment with regard to our many years of experi- 
* without adequate engineering and economic foundations. Therefore, we set. 
elves a task of increasing the durability and reliability of machine tools 
prior to the period of obsolescence and physical wear, we attempt to exclude 
major overhaul and to restore the stock more efficiently than is done in the 
entire world. The annual renovation of the stock of metalworking equipment is 
now at the level of 2.7 percent in the Soviet Union, approximately 5.5-6 per- 
cent in the United States and approximately 8-9 percent in West Germany. The 
tock in Japan is being renovated in approximately the same range and perhaps 
at higher tempos than in West Germany. The active part of the stock should 
be renovated. This is valid. The attempt to reface and modernize makes no 
ense except for those cases when a machine tool must be adapted for some spe- 
‘lal purposes. 


A. FKFheynman: Speaking of genetic modernization, I do not mean that the 
manufacturer will accomplish it for all machine tools produced. We are talk 
ina about the fact that desiaqners should include in the machine tool design 


7) 
ee 





the readiness for modernization so that the components of new models can be 
combined with the old base in order that this be a continuous process. 


Question: But are heavy machine tools also not worth modernizing? 


A. Ye. Prokopovich: No, heavy, unique machine tools are undoubtedly a differ- 
ent matter. The period for restoring them is somewhat different--20-30 years. 


N. Ya. Samsonov, director of the Ivanovo Carding Machine Plant, says: 


When are we customers going to appeal to the machine tool builders? Of course, 
when we must raise the level of technology, labor productivity and product 
guality. During tie 10th Five-Year Plan, our plant had to double the produc- 
tivity of our machines. The question was will the textile workers take them 
or not. The fact that they had manufactured them previously was to no avail. 
Life forced us to replace the machine tool stock. We appealed to Minstanko- 
prom. We received machine tools with ChPU. We now have 60 of them and they 
are operating in two shifts. The operators, adjusters and technicians were 
trained. The Ivanovo Machine Tool Plant helped to master machine tools with 
ChPU. Of course, we are concerned by the absence of spare parts: ball units 
and others. 


The situation is mvch more complicated with special machine tools. I am talk- 
ing about my own enterprise and the plants of our All-Union Industriai Associ- 
ation Minlegpishchebytmash. Automatic production lines three times more pre- 
cise than previously were required during the past five-year plan. They 
refused us, citing the fact that VAZ [Volga Automotive Plant] and KamAZ [Kama 
Automotive Plant] were producing them. We had to resort to imports. We pur- 
chased 60 production lines in Switzerland. But there are those which we have 
been ordering from Minstankoprom for 30 years and we still cannot obtain them. 
As a result we make mass parts ourselves on general-purpose machine tools as 
we did three decades ago. in the wost complex situations when different solu- 
tions are required, we order the equipment from abroad and leave our currency 
on the foreign market. 


Question: What part of the problems have you solved by using Soviet machine 
toois and what part are using imported machine tools? 


N. Ya. Samsonov: We have purchased 15 million rubles' worth of equipment in 
foreign countries and approximately just as much in the Soviet Union and CEMA 
countries. 


E. V. Kasimov, chief of engineering section, Stankoimport, USSR Ministry of 
Foreign Trade, Moscow, says: 


We are a unique customer: we do not consume ourselves but purchase in other 
countries. And the requirements there are very different. Therefore, we are 
proponents that equipment be made--any kind--both ultramodern and simple. 


But we also purchase metalworking equipment from foreign companies and we pur- 
chase approximately three times more than we sell. With regard to 








Avtopromimport, the volume of purchases is even greater and it will increase 
all the time both in the total sum and in natural indicators. Exports will 
aiso increase but not as much as we would like. The reasons are in two cate- 
gories. The subjective category is related to our own agency--we must learn 
to trade better and the objective reasons are many--they are related to the 
manufacturing plants and their partners in providing the complete set. 


V. P. Kabaidze, general director of the Machine Tool Building Association, 
Ivanovo, says: 


Yes, the volume of imports is high and it must be reduced. In this regard I 
would like to call attention to the one-way approach in evaluating the competi- 
tiveness of equipment. Only that which the enterprise has sent to the foreign 
market is noted. But no less important is the fact that it enters into compe- 
tition with foreign companies on the internal market. By acquiring competitive 
equipment at our enterprises, our customers spend less currency on imported 
purchases and this yields an enormous saving. Unfortunately, this aspect of 
competitiveness ‘s not taken into account. Only exports are considered. We 
know this from our own experience. They talk approvingly about the fact that 
the machining centers of our plant make purchases in economically developed 
countries. But the fact that our customers refused to acquire or rather re- 
duced purchases of similar products abroad is not taken into account when eval- 
uating competitiveness. 


E. V. Kasimov: Speaking about the competitiveness of machine tool building, 
it should be determined what is good and what is bad. Apparently « piece of 
equipment which is exhibited at specialized international exhibitions can be 
taken as a model. I shall present two exhibitions as an example: 1979 in 
Italy and 1980 in Japan. 


The exhibition in Italy emphasized progress in ChPU systems for all types of 
equipment, while the hroadest miniaturization of components led to the fact 
that systems do not stand separately today but are built into machine tools. 
The operator can work with the machine in the dialogue mode. Machine tool de- 
cigns have not undergone fundamental changes. Maximum attention is devoted to 
antomation of equipment and to its simplification and increase of re2liability. 


bC motors occupied the prominent position in electric drives but AC motors 
with so-called deep regulation have begun to appear. One can say that we also 
have them. But not yet in developments. 


Western companies devote attention to measuring devices. These devices have a 
great future. They either exist separately or they are built into machine 
tools and correct cutting conditions during machining of parts. We were con- 
vinced that they are used here when visiting the shops of the Ivanovo Machine 
Tool Plant. 


The machine tool building industry in Japan, as is known, occupies third place 
in the world in volume. It is typical that it exports half its products. 
Japan began to purchase licenses in the 1960s, but now sells its original 
designs. 
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What is the fraction of machine tools with ChPU in Japanese machine tool build- 
ing and what is the future of them? They comprise 41 percent of the total vol- 
ume Of output in cost. The Japanese have taken the path of producing general- 
purpose machine tools with ChPU, whereas Europe and America develop more 
special equipment. 


Scientific research is very developed in Japan. There are coordinating certers. 
Specific individual developments are attached to companies. Their periods are 
exceptionally short. The Mitsubishi Company develops a set of documentation in 
three months and manufacture of a new machine requires 8-9 months. One can cite 
the example of how the Japanese delivered to Atommash the world's largest 
double-action hydraulic press with force of 15,000 tons. The entire process, 
including signing of the contract, required a little more than 1.5 years. 


The composition of workers of Japanese machine tool building companies is in- 
teresting--half and some places even more are engineers. True, before entering 
the engineering service should spend approximately 5 years directly in 
production. 


A total of 67 Japanese companies was occupied as machining centers (OTs). In 
1979 they produced two tons more equipment of this class than the United States. 
The functions of tool holder and manipulator are combined in most Japanese ma- 
chining centers. This is also true at the machining center of the Ivanovo 
plant. Exactly like satellite benches, while a part is being machined on one 

a new one is being prepared on another. 


Now a few words about increasing the competitiveness of our equipment. All 
foreign purchasers have general requirements, fulfillment of which is necessary 
to increase exports. What are these requirements? High productivity and com 
pactness, lower energy consumption, reliability and safe and convenient se.- 
vicing of machine tools. 


The requirements on maintaining the accuracy of equipment during operation and 
on the quality of manufacture and on expansion of the production range were 
increased. Our customers bring attention to equipping them with accessories, 
the capability of using modern cutting tools and materials on the acquired 
machine tools and on the conditions for maximum reduction of auxiliary time. 
Great signiticance is given to reducing the periods of delivery and to improve- 
ment of servicing and support with spare parts. 


A few words about the Ivancvo workers. We can take off our hats to them. They 
have wrought a miracle within the shortest deadline: they have intensified the 
production of such complex equipment as multitool machines with ChPU of the 
“machining center" type. But how many Ivanovo machine tools have been sold on 
the foreign market? Only 10! Contracts have been signed for five more. And 
beyond that no negotiations are heard. I do not wish to say that this is the 
fault of the plant. It is trying to do everything in order to trade in ma- 
chining centers. But it has many problems with making up a complete set. The 
cost of the machine tool is high. 





I. M. Volkomirskiy, candidate of technical sciences, deputy director of the 
Scientific Research Institute of the Elektromashina Association, Prokop‘yevsk, 
says: 


Some call the scientific research institutes and design offices criminal as 

if they are guilty of raising prices. On one hand, this is not quite correct. 
On the other hand, both we and the customers are proceeding consciously toward 
this. After all, a plant is interested in assimilating a new machine that re- 
quires high expenditures only if its efforts are compensated. Otherwise it and 
the scientific research institute and design office will not negotiate. The 
customers also know this. 


V. M. Kozin, candidate of technical sciences, deputy director of the Scientif- 
ic Research Institute of Unit Electric Drives of the Elektroagregat Associa- 
tion, Novosibirsk, says: 


We are not in any case interested in raising the price for a new article. 
After all, the higher the price the lower the saving and the lower the deduc- 
tions to our incentives funds. Therefore, the institute is attempting to 
Squeeze the price to the limit and to vindicate the manufacturing plant. The 
functional-cost analysis (FSA) method helps us to justify the price. By us- 
ing it, we have analyzed all new articles and have found a method of how to 
reduce the cost of many. 


V. I. Aksenov: And still, Vladimir Mitrofanovich, the prices for machine 
tools and for the components for them will increase. When we concluded an 
agreement with your institute for the Razmer-4M ChPU systems, we agreed that 
the first production in the unit would cost 70,000 rubles per unit. In fact 
it cost 120,000 rubles. The price was then lowered to 98,000 rubles but by 
1981 had again jumped to 108,000 rubles. 


E. V. Kasimov: The price for machine tools with ChPU is dropping all the time 
on the foreign market because electronics and control systems are becoming 
less expensive. This must be taken into account. And one other important 
factor of competitiveness about which I would like to talk is outfitting the 
equipment. 


Some models of the Krasnyy proletariy machine tools and those of the Krasno- 
dar, Yeysk, Molodechno, Melitopol' and some other plants are competitive on 
the foreign market. However, there is still one complaint against the ex- 
ported equipment. It is inferior to foreign counterparts in the makeup of 
accessories and tools, which considerably reduces the production capabilities 
of the machine. 


ror example, the automatic lathes of the Tornos and Traub companies are made 
up with approximately 40 types of different accessories, while a similar ma- 
chine tool of the Melitopol' plant has only 17. The agent companies selling 
Soviet machine tools abroad are forced to outfit tiem with purchased acces- 
sories of foreign manufacture. 
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Machine Tool Builders: “Break the Economic Binds” 


O. A. Korolev, general director of the Krasnyy proletariy Machine Tool Building 
Association, Moscow, says: 


Yes, we know that 30-50 percent of the capabilities of our equipment embodied 
in the design are not utilized due to the absence of high-quality tools. Upon 
order of Stankoimport we have equipped the vertical semiautomatic machine with 
tools of the Karomant Company, which increased its productivity by 30 percent. 
The problem of tooling is becoming very acute. But it must be solved by the 
machine tool builders themselves. And we do not have any free capacities or 
labor resources for this. And even materials, because hard alloys are not 
being allocated in the required volume to machine tool building for our own 
needs. And metal cutting equipment is being designed by the existing proce- 
dure for the customer's tool. 


V. P. Kabaidze: We must organize production of tools for machining centers. 
It is complicated and precision work, an additional load and laborious. And 
there are no advantages at all. We are required to fulfill the plan for ma- 
chine tools in units and this is what we receive a bonus for. Let us develop 
mobile production of new equipment. Is it advantageous? No! I will not say 
that we have lost many people and this has worried us. Of course some have 
left because there are no bonuses. Our engineers work because they are in- 
terested in seeing the results of their labor--man does not live by bread 
alone. Where is the designer who can see his machine tool within several 
months from the beginning of design? This possibility does exist in our as- 
sociation. Of course, the fellows lay it out and sometimes work without days 
off. However, such labor, besides moral satisfaction, should be materially 
rewarded. They now hardly praise us and they are hurt by this, but not one 
Slant has followed our example. Our bonds are economic. If we do not break 
them we will never achieve great success. 


O. A. Korolev: I feel that those problems which machine tool building faced 
during extensive development were solved. We have been called upon to increase 
production and we have developed those tempos and have solved those problems 
which never had any precedent in the world. The services of Soviet machine 
tool building is that it was concentrated and developed mass inexpensive pro- 
duction. Machine building was provided with metal working equivment. 


Of course, it is not good if a poor machine tool is produced in a large ser- 
ies. But on the whole mass production is good. Cur plant has managed to re- 
tain its low laboricusness and cost with sharp expansion of the nomenclature, 
improvement of quality, precision and reliability of equipment and to increase 
the utilization factor of metal due to the advantages of mass production, the 
initiator of which in machine tool building was the Krasnyy proletariy plant. 
The association fulfilled the task of the 10th Five-Year Plan in all engineer- 
ing and economic indicators and produced 1,200 metal cutting tools, of which 
300 had ChPU,* above the plan. 





. 
EKO reported about the experience of Krasnyy proletariy in No l, 1978. 
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A number of new machine tools has been developed during the last few years, 
including facing lathes with ChPU for the aviation industry and machine tools 
of especially high precision for instrument building and laser technology. 

The specific weight of progressive types of equipment in the overall structure 
of producticn in 1980 increased 54 percent in the association compared to 14 
percent in 1975. Our plant was the world's first to propose making machine 
tools with ChPU on an assembly line: after all, according to the decree of 
the CPSU Central Committee and USSR Council of Ministers of 18 February 1980, 
one-third of the production in the sector falls to us. 


But scientific and technical progress and intensification of production re- 
quire that the system of economic indicators of production and economic activ- 
ity also be aimed toward achieving the final national economic effect. There 
are now 60 indicators at the plant, behind each of which is a collective and 
its welfare. If even one is not fulfilled, the engineering and technical per- 
sonnel stop without progress and it is not excluded that some will leave for 
those places where bonuses are paid. 


For example, we developed semiautomatic machines for machining the camshaft of 
KaMAZ trucks, which are three times more productive than similar machine tcols 
produced earlier. However, the laboriousness of their manufacture is two 
times higher. We should undoubtedly take old models out of production. But 
after all in this case the plant may be under the threat of not fulfilling the 
plan in units for special machine tools. As a result, in order to make one 
good machine tool, we are beginning to reduce laboriousness by making some ma- 
chines simpler. 


We must cope with indicators, rejecting those which do not characterize the 
work of the sector and which did not aim toward the final results. Because 
until new equipment is profitable, the plant will produce "units." There will 
be many indicators and it must think about all of them at once. I feel that 
much must be done by economic science to determine the relationships between 
the final national economic results and specific indicators of enterprise 
activity. 


Vv. P. Kabaidze: I do not wish to run down what has been done, but I must 

-eak frankly today about the problems of metalworking equipment. Machine 
tool building is losing its positions won during the 1950s and 1960s due to 
the engineering level. The pattern has become more complicated. We are seek- 
ing new points of application for specific types of machines. But after all 
not only machining centers and machine tools with ChPU are necessary. But 
what about special machine tools and automatic lines for mass production? As 
my colleague and fellow townsman Nikolay Yakovlevich Samsonov so convincingly 
pointed out, even here there are problems similar to those due to which the 
level of machine tools with ChPU are lagging behind. And modern electric 
drive, ball screws and so on are required for this equipment. 


I was in Finland in 1977. You know that its machine tool building is indis- 
cernible on the worldwide background. There are no machine tool building 

plants there. There are shops attached to three companies. I had the occa- 
sion to visit one of these shops. Sad to say, it has only 75 persons. The 
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plant director escorted me and says: "I am also a machine tool builder of 
sorts." I thought: "What is he talking about!" But when I looked I was 
ashamed. They make the simplest machine tools, but they have ball screw and 
a high-torque motor. And it is inexpensive. On the one hand, primitive, and 
on the other inexpersive are excellent engineering solutions. 


Poor machine tools put us 10-15 years behind. It is extremely important for 
the country to concentrate on this problem. Or we will never be able to 
transmit the alarming state which machine tool building arouses! 


The misfortune is that no one is waiting for us. The world is moving very 
rapidly. Every year there is a new generation of electronics: now adaptive 
monitoring and other things. We must find methods for flxxible production and 
of stimulating them economically. 


G. A. Kulagin, senior scientific worker of the Financial and Economic Insti- 
tute imeni N. A. Voznesenskiy, Leningrad. says: 


Many problems which are raised here depend not only on enterprises but on 
solution of some problems of organizational and economic nature whose time has 
come in the national economy. On the whole our plants are too large and uni- 
versal; therefore, they are not very flexible. If a plant has 10 or more 
types of products they cannot be equivalent in the existing system of indi- 
cators. One can extend a "shaft" or normative pure product, sale or some 
other indicator important to *he enterprise. But there's not season to beat 
it--you can suffer for it. 


Just take the history with ball screws which machine builders seed so acutely. 
The Odessa plant was entrusted withmaking them. But what if chis were an in- 
Gependent plant making only screws and there was no one to make up for the 
underfulfillment? And what if the design office would only "sit" on screws 
and whec if the mark and reputation of the plant depended only on screws? 
Really, there would be enough of this product for everyone. The Odessa work- 
ers are making screws, but not in the quantities as required because their 
main product is something else. Screw production has also been organized at 
Ryazan', also at a large machine tool building plant. And several other en- 
terprises are involved in them, including the Leningrad Machine Tool Building 
Association. But what if there were a specialized firm? Obviously, one must 
proceed toward development of small specialized plants for which this product 
would be the only task. 


A. Ye. Prokopovich: I would like to talk about the engineering level of ma- 
chine tools in general, including those with ChPU. Only 10 percent of ma- 
chine tools are protected by inventors certificates that ensure considerably 
higher indicators compared to the best foreign models. Their level is the 
world's highest. Stretching a point, we say that 90 percent is at the level. 
But this equipment requires significant improvement. According to calcula- 
tions and the determined neeu, machining centers should comprise approximate- 
ly 12-15 percent of the total number of machine tools with ChPU. This, in- 
cidentally, corresponds to the structure of the worldwide stock. 
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Efficient operation of machine tools with ChPU is closely related to this 
problem. It is useless to offer them in 1-3 and even 5 units. They pay for 
themselves when their minimum number is 15-20. Internal and engineering 
servicing are then profitable. And since we do this, giving one each machine 
tool or manipulator, we don't achieve anything except discrediting of an 
idea. Manipulators must be offered in combination with machining centers and 
other progressive equipment, then it has a technical and economic effect. 


We machine builders are solving the following problems during the lith Five- 
Year Plan: supporting the required rates of development of machine building 
designated by the 26th Party Congress by increasing the productivity of our 
equipment. It is suggested that the output of progressive equipment be in- 
creased 1.5-1.6-fold and that the number of machine tools be reduced by im- 
proving the structure of the stock. The problem is posed of increasing the 
reliability and durability of equipment by 30-40 percent of the level 
achieved. 


At the same time our creative forces--design offices, scientific research in- 
stitutes and scientific and engineering services of coexecutors--should work 
intersively toward the 12th Five-Year Plan. If we do not think now a*out new 
types of equipment, electric drives and ChPU systems, if we do not check them 
now, then we will not make the corresponding jump during the next five-year 
plan. 


The aggregate of all the named factors will help us to find the optimum solu- 
tion in increasing the technical level and competitiveness of machine tool 
building products, but only provided there is very active assistance of eco- 
nomic science. After all, new equipment cannot be made here in 10-15 years 
but we can fulfill the plan and enter the ranks of the Red Banner of Labor. 
The director has begun to become intensively involved in new products and the 
plan has been in last place for 3-4 years, but the management itself is being 
reproved. Therefore, I fully join in with the hot words and the great pain 
which the enterprise managers have expressed here. I am concerned with intro- 
duction of new equipment in the sector and should unfortunately say that new 
equipment contradicts the main economic indicators of the enterprise in the 
first phase of introduction. 


A. G. Aganbegyan: And what must be done? 


A. Ye. Prokopovich: A system which would stimulate and interest the enter- 
prise collectives in producing new equipment. New articles are now being in- 
troduced in many cases in administrative procedure. Individual persons are 
receiving bonuses but the creative collectives are receiving awards to an in- 
adequate degree from introduction of new equipment. 


A. G. Aganbegyan: The decree of the CPSU Central Committee and USSR Council 
of Ministers adopted on 12 July 1979 is a significant step forward in improv- 
ing the economic methods of management and it contains many valuable elements. 
With proper application it will better stimulate the output of new equipment. 
Conversion to a stable five-year plan will undoubtedly contribute to technical 
progress. Purposeful programs should also play their own role. The variation 
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of wholesale prices, which will be introduced in 1982, will have an effect. 
The principle dependence of price on the saving and sharing of this saving be- 
tween the manufacturer and customer are being established. Finally, creation 
of a unified fund for development of science and technology, rather signifi- 
cant incentives awards for products of a high encineering level with the 
Emblem of Quality, awards for saving materials which the enterprise will feel 
in a number of years after “he article is replaced by a more material-consur- 
ing article and so on have been provided. Of course, all these propositions 
must be implemented and without distortion. 


The main condition is that there be a good, substantiated plan balanced in 
resources. And we do not know how to make good plans in scme cases. And the 
misfortune of collectives who convert to assimilation of a new product begins 
with the fe -t that this conversion is not taken into account in the plan. The 
plant is left with everything that it did previously. If a good plan were 
made, then the Ivanovo comrades, for example, would not find themselves in a 
severe financial position. All this can be taken into account in planning. 


“Soft Goods" and Rigid Conditions 


A. G. Aganbegyan: There is still one problem about which we should talk to- 
day--maintenance of machine tools. It is felt both on the internal and for- 
eign market. Many now know how to make decent equipment, but maintenance is 
something else, although the prestige of the plant mark depends on service. 


G. A. Kulagin: I feel that in its time Minstankoprom was correct in its at- 
tempts to organize a maintenance center and installation organization at each 
plant. And this has been done at all proper firms. The idea of company ser- 
vice was later replaced with territorial centers as an abortive matter. This 
was agreed on immediately and even so multiple-user program preparation cen- 
ters (KTsPP) appeared. As a result there were neither programs nor service! 


No middleman should be placed between the producer and customer. Moreover, 
the machine tools of Ivanovo, Leningrad, Krasnyy proletariy and so on should 
not be serviced from one center. You recruit neither specialists nor spare 
parts and in the end there is no responsibility. The principle here is clear: 
each producer should take service and this "soft goods” on himself. They 
have now begun to pay for services and there is a gain from this and as I 
heard, this is even calculated in fulfillment of the plan for commercial 
products. 


V. P. Kabaidze: But there is a shortage of trade-union members--no staff has 
been added! And you must always select who is to suffer: either the plan or 
the plant's reputation. The wage per worker at the enterprise is an average 
of 15,000 rubles annually but service hardly covers the travelling allowances. 
So let's recruit the most qualified cpecialists for service! 


G. A. Kulagin: Weil, even so, it's still advantageous. I do not know what 
conversion to net production will yield. According to the idea, it should 
smooth out differences. The economic conditions in which "soft goods” would 
be no less advantageous than manufacture of products should be legalized. I 
know that in some foreign companies this activity yields almost half their 
profits. 
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E. V. Kasimov: It goes without saying that nothing is free. I would like to 
note that the manufacturing plant will really have to become involved in main- 
tenance when the customer has the right to select the product. The customer 
should have the right to select a product and it should not be distributed or 
thrust uvon him as is done in our material and technical supply system. He 
should purchase machine tools from the Ivanovo or Tbilisi plant or even per- 
haps the Gidelmeister Company at his discretion. Of course, serious rear- 
rangement of the legal and economic base is required for this. It is compli- 
cated to provide the opportunity to select machine tools. But it is time to 
begin study of this problem. 


O. A. Korolev: Until the director has a service staff and compulsory indi- 
cator and until there are calculations of service volume, he will not become 
involved in this and there can be no calls for it. 


An attempt wes undertaken during the llth Five-Year Plan to reduce the output 
of machine tools in units at the expense of a progressive structural shift of 
machine tool building products. But again there is no servicing in the plans. 
That means it is difficult to expect improvement during the llth Five-Year 
Plan. I particularly do not want to interfere in the affairs of Stankoimport. 
But there they require, one can say, free service. True, they pay small ex- 
port bonuses. And when a person services machine tools abroad, he does not 
give any commodity here! Now, when a personnel limit will be confirmed to 
enterprises according to the decree on improvement of the economic mechanism, 
dated 12 July 1979, t ay will run like the devil from a grave from any "soft 
goods” and other work that does not provide a plan in units and in 
nomenclature. 


G. A. Kulagin: It is obvious that Stankoimport must take part of the sins on 
itself. It also has a territorial approach to organization of service. You 
order a single specialist to service machine tools of different plants which 
were acquired, for example, by Furupe. He knows his own machines, but he does 
not know those of other plants and in order not to lose his own prestige, he 
makes complaints about foreigners even when it is a trivial matter which the 
cepresentative of the manufacturing plant could resolve in a minute locally. 


parently even throoi manufacturers must be recruited to service their own 
customers. Why cannot the Leningrad Machine Tool Building Association imeni 
Ya. M. Sverdlov, which exports machine tools to many European countries, not 
have two-three specialists there? They could disassemble and service their 
own machines. I think that this service would greatly raise the reputation of 
our machine tools. 


We sometimes suffer due to inflexibility. I recall how I visited a plant in 
Vienna once, where I happened to be immediately after the war. The director 
knows me even from those times. This plant now produces cranes and sells them 
in exchange for machine toois. I asked the director: "How are Our machine 
tools?" "Not bad," he says, “you can work with them and they are powerful and 
functional. But if difficulties sometimes arise, I write to the middleman 
company, it writes to the trade organization and from there they write to 
Stankoimport and Stankoimport writes to the plant. About three months later 
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I receive an answer along this chain: ‘This cannot be. You do not know how 
to handle it and so on." I write a second time. After about three months 

they answer me that they are willing to correct any specific maladjustment. 
After a year a repairman comes and everything begins to operate.” 


"Does nothing like this really happer with the equipment of foreign companies? 
Any number! We call by telephone. An engineer arrives within three days and 
he has everything necessary in his luggage. And the firm's reputation is 
saved." The operational nature of servicing abroad is very important to in- 
crease the competitiveness of equipment. There is something here for Minstan- 
koprom and our foreign trade companies to think about. 


A. Ye. Prokopovich: Comrade Kulagin is right. There are gaps in organization 
of service. The machine tools plants are trying to transfer this problem to 
collective-user centers which are not ready to solve it. Therefore, the sec- 
tors perhaps need a main center for servicing duri:g the warranty period and 
after that it should be entrusted to the leadins machine tool manufacturing 
plants. However, minor maintenance problems and engineering support will be 
performed by regional service centers--collective-use program preparation 
centers. 


The Same for Earth as for Space! 


A. G. Aganbegyan: The time has come to touch on one of the sorest points: 
making up a complete set for machine tools. Where shall we begin? With 
Minpribor? 


N. A. Smirnov, chief designer of ChPU systems, Minpribor, says: 


Since 1958 Minpribor has organized development and production of ChPU systems 
in a rather wide range and the number of devices produced in 1981 will exceed 
40,000. 


Due to the shortage of capacities in our sector, ChPU systems will begin to 
be produced at Minradioprom [Ministry of the Radio Industry], Minaviaprom 
[Ministry of the Aviation Industry} and other ministries using our technical 
documentation. We feel that by this we will be able to "comb out” an excep- 
tionally wide nomenclature of production programming devices of different 
agencies. 


Passicns warmed around our articles, simple and complex and with built-in 
computers, because the time had come to convert from programming devices based 
on small- and medium-integrated circuits to those with broader capabilities, 
developed on the basis of microprocessors, large integrated circuits and mic- 
rocomputers. Development of these devices has been completed and the adoption 
phase is underway. 


Remark: Your systems are still insufficientiy reliable. 


N. A. Smirnov: According to our data, and we assemble accurate statistics, 
serially~-produced systems do not appear too bad. 
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Question: And compared to foreign systems? 


N. A. Smirnov: I would say that ours are not very well thought out. This is 
now generally a problem broader tnan the service problem. We are now solving 
the problem--we are replacing serially produced systems with more modern sys- 
tems designed on a microprocessor component base. 


V. I. Aksenov: Analysis of operational data of machine tools with ChPU shows 
that there are unfortunately many comments on reliability parameters. And 
this depends mainly on the compenent base. The noise protection is inadequate 
and sensitivity to overheating reduces the level of programming devices. 


According to the data of plants having a large number of machine tools with 
ChP't! in operation, the time losses to correct failures in electronic systems 
is the main cause of their idle time. Calculations have been made abroad 
which show that an hour of idle time of a modern high-precision machine tool 
of the “machining center” type costs 1,200 dollars. Hence, it is clear how 
important it is to increase the reliability of the electronic systems of ma- 
chine tools. 


V. A. Kudinov: Specialists of Minelektronprom [Ministry of the Electronics 
Industry] have now concluded that the reliability of systems with ChPU should 
be even higher than in precision machine building. The accuracy of the de- 
vice, machine or other article depends on the machine tool on which the metal 
is machined. And what was the previous attitude toward ChPU machine tool 
systems? Think about it! They stop. They are idle almost as much as they 
operate. 


N. A. Smirnov: They have ordinary capacitors and these are constant problems. 


R. B. Margolit, chief of laboratory of Machine Tool Building Association, 
Ryazan’: 


Our plant produces various machine tools but equipment with ChPU determines 
its features. To say that it achieves the best worldwide models is to go 
against one's conscience. We have met frequently with representatives of Min- 
;ribor. I think that I can safely say they can recognize that they have not 
coped with ChPU systems. 


First, it is expensive for the country to harbor principle illusions. If an 
erroneous decision is made, then all promises to change it take 5-10 years. 
Management of developments and the decision-making system are very inertial. 
And there are many errors here because Minpribor did not want to take develop- 
ment of systems into its own hands and to review what machine tools require. 
It waited and waited for the machine tool builders, without knowing the capa- 
bilities of mathematics and electronics, to clearly formulate these problems. 


We are now making 99 percent of our lathes without feedback devices. They 
more or less provide accuracy during the first 3-4 months of operation but 
they are unable to maintain this principle over a period of years. But they 
continue to produce them. 
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N. A. Smirnov: They told us--stop asking the machine tool builders, they do 
not know the capabilities of computer technology, make the systems yourselves. 
But how can they make them without close contact with the customers? The 
Simplest problem is to introduce adaptation conditions in accuracy and from 
the results of measuring machined parts. To do this, an agreement must be 
reached with the machine tool builders as to which data from the machine tool 
we will introduce into the system, which sensor will be used to make the mea- 
surements and how the results will be processed and the program corrected. 

The more complicated the problem, the closer the contacts with machine tool 
builders should be. 


R. B. Margolit: The second cause known to both us and instrument builders is 
the absence of a suitable component base. 


N. A. Smirnov: We understand that we cannot count on development of better 
models if we must wait for years until industry begins to produce the neces- 
sary components. But even so we are acting properly: to do this on the 
component base which has been authorized for a given type of product. Min- 
pribor has many times raised the question to the corresponding organizations 
of supplying more modern components for ChPU systems. I recall only the ChPU 
system for Elektronika NTs-3l machine tools developed by Minelektronpronm. 

You compare its component base and our systems and there is an enormous dif- 
ference. There is a 16-fold level of internal storage integration and their 
internal storage components are four tines higher than ours. 


Question: Should Minpribor compete with Minelektronprom? Do you have these 
capabilities? 


N. A. Smirnov: We are not talking about competition. The problem has been 
posed to us of providing machine tool building with modern ChPU systems. And 
we intend to cope with it with full responsibility. Yes, we will be inferior 
to the electronics workers in some aspects, but t'.:s is not the heart of the 
matter! The main thing is the composition of the control functions which is 
suggested to machine tool builders and by this indicator the Elektronika NTs- 
31 is no masterpiece. 


I feel that the main problem today with respect to the component base is mem- 
ory elements. They should store information in any situation: with cutoff 
of power supply, on weekends, during holidays and so on. A memory is used in 
the same NTs-31l which should be supplied with a storage battery if the power 
supply is cut off. But there are still no storage batteries with the re- 
quired indicators. One can use components of the so-called burn-through menm- 
ory for a specific part of the information. However, now with burn-through, 
up to two-thirds of each purchased lot goes to production waste. 


Remark: And this is still good! It's this way with these components through- 
out the world. That is why they are unpromising. 


N. A. Smirnov: But for the time being they are the only ones for us. All 
our hopes are related to conversion to components with electric recording and 
ultraviolet erasure. Pilot models have been produced, but deliveries of 
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serial articles are only beginning and their cost is above the permissible 
cost. We are delaying the conversion to these components and even so w are 
not reaching the worldwide level mainly due to the insufficient capacity of 
computer devices. We are forced to operate with microcomputers in which the 
speed is low even in the certificate--40,000 operations per second, but it is 
actually even lower. As a result, it is possible to realize only the main 
composition of control functions and we have not even reached the second prob- 
lem--expensive monitoring of the machine tool efficiency. However, we are 
firmly convinced that we will solve these problems in the near future. 


R. B. Margolit: It is difficult for me to share your optimism, Nikolay 
Alekseyevich. Yes, we have ascertained that there is a corresponding compon- 
ent base in the country--the ChPU device Elektronika NTs-3l has appeared 
which permits efficient use of program control under conditions of small- 
serial and even unit production. 


Illusions are being built that the NTs-3l is an operational control device and 
the letter “O”" has even been assigned to the designation of the machine tool. 
Only there is nothing of the kind there at all. Essentially, this is a tra- 
ditional ChPU device, only with inconvenient entry of control programs. I 
feel that the developers of the N -3l have thoughtlessly repeated the re- 
search versions of the leading Western companies. 


Machine tools with programming devices have not yet encompassed too broad an 
area: only medium-serial production. It is now the turn of machine tools, 
with which one can go on to larger series and can formulate equipment oriented 
toward non-human technology. This equipment should be joined to robots that 
provide kinematic crushing of chips, monitoring of machining accuracy, break- 
ing of a tool and introduction of a reserve tool. I would like to emphasize 
that these requirements can be met not so much through design of machine tools 
as throuch the engineering capabilities of systems with ChPU. 


N. A. Smirnov: Incidentally, Minpribor was third in cooperating in the devel- 
opment of the ChPU system Elektronika NTs-3l. However, if one speaks honestly, 
the NTs-21 has not changed the parameters of the lathe: its precision and 
productivity remain the same. 


I see the second danger in that engineering policy and ideology of control 
systems are arranged in different directions: a mass of standards is issued 
for the ChPU device and general standards are issued for machine tools in 
languages and for tying in systems. The Elektronika device does not corre- 
pond to many of these documents. However, the fact that a new direction with 
different organization of software is occurring with this ChPU system is very 
,larming. The forces of programmers are being dispersed, continuity in soft- 
ware for different models is being lost and the periods of development are 
being extended. 


V. A. Kudinov: TI do not quite agree that the Elektronika NTs~31 is poor as 

an operating system. Why does it still not meet all the requirements placed on 
these systems? We have no built-in operational device for control program 
preparation. If we had it, being given minim™ irput data, we would 
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immediately produce a parts machining program. But for the time being we enter 
the mass of production information--geometric parameters of the part, machining 
mode, correction, accuracy and tools--into a large computer. And this is not 
because there are no small ones. They can be assembled. There is no powerful 
software. We are encountering enormous difficulties in creating this "soft 
good." Enormous expenditures of the labor of highly qualified specialists ar~ 
required and there are not enough of them. This is where the efforts of the 
sectors, both of ours, the aviation industry and others, should be combined. 


Our institute was reprimanded for the fact that we could but did not develop a 
machine tool control system which would be better than any in the world. I 
assure you that absolutely nothing can be done immediately without working on 
the idea constantly, without realizing it in practice and without checking to 
see whether it is possible or not. This is the way it is with systems. The 
ideas which we are getting will remain just ideas. Checking and realization 
of them rely on old problems--there is no organization which can quickly im- 
plement an idea. 


For example, it has long been known that the nomenclature of systems must be 
reduced and they must be made sufficiently flexible; on the one hand, they 
should be miniaturized and on the other they should have a unit structure. 

By configuring and changing these units, the systems could be built up. And 
service would be facilitated. The ideas have long been known and the struc- 
tures have been drawn. But we and the electronics workers are just beginning 
to approach these problems. We ar2 encountering the fact that the necessary 
component base and special developments in so.tware do not exist. 


This is a complex problem and agency dispersion interferes very much in com- 
pletely solving it. Correlations and correspondence are beginning immediately 
but things will suffer from this. Why was it possible to develop the Elek- 
tronika NTs-3l within a short deadline? Because from the very beginninc they 
did not work according to traditional rules but eliminated all the interagency 
red tape. The collectives of scientists and the Krasnyy proletariy plant -o- 
operated in the closest manner. 


Question: Even so, what will be in the future? Will Minpribor combine its 
developments with Minelektronprom? 


N. A. Smirnov: I would like to emphasize again that Minpribor feels the in- 
terference of Minelektronprom in development of modern ChPU devices is bene- 
ficial. It is beneficial from the viewpoint that Minelektronprom has taken 
on itself development of the required standardized production equipment, on 
the basis of which ChPU systems of different configuration could be construc- 
ted. And there is enough work for everyone. 


Our capacities will not stand idle. Production of manipulator robots and other 
types of automated equipment is being expanded. The need for ChPU devices will 
increase. 


V. M. Kozin: It makes not sense today to divide things up like 10 years ago: 
the component base with Minelektronprom, the ChPU system with Minpribor and 
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the electric drive with Minelektrotekhprom. If this narrow specialization were 
somehow understandable and justified during the first phase of development of 
an essentially new direction of technology in the national economy, a new type 
of integration is now required. The development of technology has reached the 
level when interagency barriers must be removed and to do this, great flexibil- 
ity must be given to management structures. Apparently one of the methods is 
specific interagency programs and perhaps associations. We are striving to- 
ards this, developing together with ENIIMS and the Zelenograd Scientific Cen- 
ter, a common system for multicoordinate machine tools and machining centers. 
But the barriers of agencies unfortunately are not always surmountable. 


Time Passes and Problems Remain 


V. A. Kudinov: Little is yet said about electrotechnical makeup units. And 
after all, they leave much to be desired. 


V. I. Aksenov: Why, for example, has production of seven types of high-‘torque 
motors been developed at Minaviaprom? Because the electronics engineers do not 
make them at all. 


I. M. Volkomirskiy: I have no quarrel, at one time we saw the moment without 
the assistance of Gosplan when production of DC machines would have to be de- 
veloped. Capital investments in this subsector were delayed. It is not sur- 
prising that its capacities are in sharp contradiction to the country's needs. 


O. S. Korolev: We are very concerned about the fact that we must use a large 
number of imported makeup units. If they break down for any reason at the 
customers, it will be difficult to do anything with the absence of spare parts 
and the currency is wasted. Therefore, we are against equipping serial ma- 
chine tools with imported makeup units. I see real attempts to improve the 
support of machine tool builders on the part of Minelektronprom and Minpribor. 
Put the position of Minelektrotekhprom simply worries us. There are so few 
high-torque motors, even now. 


V. I. Aksenov: Can one recognize what is occurring with the quality of motors 
of the Prokop'yevsk Plant Elektromashina? It grows worse every year. Having 
obtained the motor, we do not install it on the machine tool but immediately 
revise and modify it. 


I. M. Volkomirskiy: Yes, quality should be improved. It is dropping for many 
veasons. The wages of miners were raised and we were losing highly qualified 
worl’ers to the mines. The plant is located in the very center of the Kuzbass. 
Another reason for the low quality of our products is that the plant operates 
in an extremely unrhythmic manner. And not only due to a shortage of person- 
nel. The problem is still being carried along as to who will provide the raw 
material for the permanent magnets--the most important part of the motor. We 
had a shortfall of 500 articles in 1980 due to a shortage of raw material 
alone. It is recognized in all documents that the situat‘on is poor with re- 
spect to raw material. And Gosplan has been calmly looking at the fact that 
Mintsvetmet [Ministry of Nonferrous Metallurgy] and Minkhimprom [Ministry of 
the Chemical Industry] have been corresponding about this for five vears now. 
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Generally I would have to say this. The Fanuk Company produces 1,500 motors 
annually. The no less well known Siemens Company produces no more than 3,000. 
They expect 50,000 from us! This is an enormous number and it requires that 
production be organized in a comoletely different manner. To do this, con- 
struction of a plant with an area of 20,000 m? is planned. The pilings have 
only been driven in at present. What do you want of us? 


And you try to produce a new item without a production base! We have made 

two modifications of the high-torque motor within 5 years. Agencies, includ- 

ing machine tool builders, bought some drawings and are attempting to organize 
production. Is this gooa or bad? Obviously, it is not bad. Diversification 

is developing throughout the world. I feel that if Minstankoprom had been in- 
terested at one time in high-torque motors that the problem would have disap- 

peared more quickly. 


Of course, they can say that the delays for a motor are 2-2.5 times greater 
at the plants of other agencies. This goes without saying, because expendi- 
tures are being made in one sector and a-saving is being achieved in another. 
The electrotechnical industry is producing these motors without additional 
appropriations and areas, while the machine tool builders and customers are 
reaping the saving and a very substantial one at that. Capacities are being 
saved--even now the gearing of machine *ools has been simplified and their 
many parts, for example, reduction gears and other gear components are: simply 
not required. It would seem that some overflow of capacities and capital in- 
vestments should come to our sector. This is not happening. Obviously, the 
economists should think about this. 


A. D. Pozdeyev, doctor of technical sciences, director of the Scientific Re- 
searcn Institute of Relay Building, Cheboksary: 


During the 10th Five-Year Plan, Minkelektrotekhprom completed 182 developments 
for machine tool builders. Some of them are already in production. A plant 
was purchased for manufacture of heavy-current equipment from foreign license. 
As is known, it is being used extensively by the machine tool builders. The 
entire nomenclature of this equipment will begin to be produced during a year 
or year and a half. The third generation of DC thyristor electric drives has 
been developed and four plants have begun to produce them. 


I feel that the problem of the main drive will be solved in the near future by 
using AC valve-type motors, on development of which we are working. The plants 
ot the sector are also involved in DC motors based on permanent magnets and the 
Novosibirsk workers are involved with an AC deep-control asynchronous motor. 
Our scientific base in the latter machines is not less than that in other 
economically developed countries. 


V. M. Kozin: The asynchronous motor is advantageously distinguished in speed 
and oral dimensions. But what is speed? The speed of machining parts can be 
increased a minimum of 3-4-fold in proportion to an increase of it. One 

can reduce the output of power transformer equipment. 
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We suggest that our cooperation with Minelektronprom and the plants of Min- 
elektrotekhp~om permits us to organize production of complete equipment, in- 
cluding a ChPU system, deep-control asynchronous motor, integration unit, 

all types of sensors and devices, that is, a complete set that removes all 
concerns of the machine tool builders. To do this, we are developing produc- 
tion of complete equipment on the basis of the experimeatal building of the 
Sibelektrotransmash Plant. We are now developing the technology which will 
permit us to increase labor productivity 3-5-fold. Efficient equipment alone 
will help to cope with this problem. Designs of automatic monitoring devices 
during installation and assembly have been developed. Robots will work in 
some sections, specifically in painting. It is interesting that a unique ma- 
chine tool for manufacture of printed-circuit cards has been developed in our 
organization at the juncture of electronics and machine tool building. It 
does not contain the usual mechanical assemblies and it rests on an air cushion 
and a granite base. We hope to solve all problems with production of this 
high-production equipment during the 1lth and 12th Five-Year Plans. 


A. D. Pozdeyev: The existing incentives system does not create interest of 
plant workers in developing new equipment. Take the statistics of our indus- 
trial associations: the fraction of bonuses for production of articles with 
high category of quality does not exceed 10-15 percent. The remaining portion 
is for fulfillment of the plan and reduction of cost. Everyone knows that the 
more stable production is, the higher fulfillment of the plan is. 


With these types of incentives, it would take three years to develop machine 
tool control systems! And it happens that new developments require 2-3 years 
before serial production of them begins. I am confident that the great in- 
terest of ITR [Engineering and technical personnel] would accelera”~e this 
process. 


Moreover, incentives have been directed differently at the plant and at scien- 
tific research institutes included in a single NPO [Scientific production or- 
ganization]. At the plant it is mainly for fulfillment of the plan but at the 
institute it is for new equipment. It is natural that the plant workers, even 
good people, do not rush after innovations. 


V. M. Kozin: But we do not have these problems. We have others: how to suc- 
cessfully cope with production? It is true this is related to the certifica- 
tion system for the Emblem of Quality and with bonuses that have a limited op- 
erating life, after which the articles are transferred to a lower category 

and the enterprise, attempting to relieve itself of them, requires a replace- 
ment of us. 


A. D. Pozdeyev: We are making calculations, but new equipment is introduced 
slowly. I am not confident that everything is good at Novosibirsk. Yes, they 
do pay for quality at the plants, but very little. The main thing is quantity 
and the plan. 


V. M. Kozin: I can only say that come and look for yourself! We possibly 
have specific conditions, but matters are quite different: developmeiits are 
not lying around. 
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G. A. Kulagin: But why are we complaining about high-torque motors and about 
electric equipment? Where is the final result for which a bonus is paid? Or 
is all this just “chemistry?” 


V. M. Kozin: There is no “chemistry” whatever. The calculation is based on 
the customer's saving. 


Comment: This saving reassures the customer, including Minstankoprom (laugh- 
ter). I also wonder in these fields. At the end of the year I come with 
papers on the saving from our developments. The chief accountant does not 
want to look at them but the chief economist signs them. Is this the way at 
your place as well? 


V. M. Kozin: I invite you to come to our place and see for yourself. 


Yu. Ye. Nesterikhin, corresponding member of the USSR Academy of Sciencies, 
director of the Institute of Automation and Electrometry, Siberian Department, 
USSR Academy of Sciences, Novosibirsk: 


I would be interested in hearing the interpretation of these contradictory and 
complex problems. Some of them have arisen due to our confused structures 
that gave rise to the deep roots in industry and now these ailments are hard 
to treat. For the same reason such brave words as the "systems approach” fre- 
quently have no meaning. Specific programs have been divided into a number of 
agency pieces. 


Another aspect of processes with which they have not yet been able to cope is 
related to the scientific or rather the anti-scientific approach to a com- 
pletely new type of machine tools which the scientific and technical revolu- 
tion gave birth to. Some people can very easily throw around such words as 
microprocessor and convert them to their own type of slogans without under- 
standing that mankind has created a new type of machine tool--the computer. 
And without understanding this they do not know how to work with the n*s ma- 
chine tool. 


A. G. Aganbegyan: Thus, what are the problems of utilizing the advances of 
science and developing a scientific base? It makes sense to consider how they 
are being solved. 


Utilize Scientific Developments 


Yu. Ye. Nesterikhin: Yes, there is still sufficient development of ideas and 
engineering solutions in science to cover the entire cycle from design of an 
article using a computer to manufacture of articles on machine tools with 
ChPU. This is achieved by using a standard system consisting of different de- 
vices and machines made in the international standard of CAMAC. This is a 
very flexible structure which can be rearranged and developed. It is based 

on standardized independent program-contrsl devices-~modules stardardized in 
composition and the method of exchanging information with each other and also 
with any computer. 











How does this system operate with regard to circuitry? At the upper level, 
let us say in the machine tool building K3 [Design office], there is a com- 
puter which helps to model the design as a whole. You then take the level 
lower--prepare drawings and articles and solve specific design problems. Ma- 
Chine tools with ChPU controlled by microprocessor computers are connected 
directly in this scheme, at the third level. Having completed assembly, you 
sometimes return to individual parts, correcting them directly on the machine 
tool. Then, by making the first version, one can always air both ‘iu inter- 
mediate drawings and in the design and during the course of the production 
process. 


It is important to combine all three levels into a single complex. This is 
possible only by combining different computers. We have each agency if of 
course we can invent our own methods and devices for integration of sensors 
and computers. Their pilot institutes can bravely record these “achievements” 
in their archives. What kind of CAMAC are they! Moreover, they are an inter- 
agency standardization! 


The standard is related not only to “iron” but to mathematics as well. I would 
be pleased to hear that the participants of the roundtable understand the sig- 
nificance of “soft goods." First, its price is now high-~-more than half the 
cost of devices. And we frequently, when talking about automation, imagine as 
before something related to metal. When software is developed, automation be- 
comes efficient and vice vsrsa. Second, software has also been standardized 

in a modular manner worldwide. If it has not assume that your resources have 
simply blown away. There can be no system of only one plant as there can be 

no computer which can let us assume be a Severodonetsk machine. 


When systems based on CAMAC become realistic according to the decision of cen- 
trai organizations, we can create entire technologies from beginning to end. 

We of the institute have been knocking our heac for more than 10 years against 
a method of indirect technology. True, it exists in laboratories. But unfor- 
tunately there are uncertainties in life such as ASU-design, individual ASUTP 
[Automatic production process control system] and individual machine tools 

with ChPU. All are the same. Whoever is in the forest is after wood. The 
engineering base of these systems is restored every 5-6 years but there is no 
way to formulate an integral approach. 


It will soon be three years since the CAMAC began to operate in the country. 

To introduce it, rather severe efforts were required at all levels of manage - 
ment. However, it is obvious that more time is required so that public con- 

sciousness is shifted in the necesssry direction. 


They can reproach me foi the fact that I grow all the time on general topics 
and seem to forget about machine tools, ChPU and electric drives. But others, 
arguing about the types of machine tools and the makeup sets, turn all the 
time to general problems of management of scientific and technical progress. 
This is valid. Without solving these problems, one will systematically en- 
counter them. 
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A. Ye. Prokopovich: We are now strengthening cooperation with academic sci- 
ence. Together with the Presidium of the USSR Academy of Sciences and the 
republic academies, we are working out specific long-term programs for 15 
years. These measures are supported by the State Committee for Science and 
Technology. The system of planning new technology should be divided into 
three phases: delivery to industry now, engineering preparation for the next 
five-year plan and development of fundamental preparation for the long term. 


Zh. A. Mrochek, candidate of technical sciences, deputy director for scientif- 
ic work of the Physicotechnical Institute, BSSR Academy of Sciences, Minsk: 


It is gratifying to hear that Minstankoprom is thinking about development of 
scientific progress. For a long time the sector treated us, mildly speaking, 
not quite loyally. And only recently have two representatives of this minis- 
try visited our institute at the request of the republic Gosplan and we have 
agreed on a plan of joint work. 


A scientific section must not only be developed but also used. Design is not 
included in the function of an academic organization, otherwise academic in- 
stitutes will expend many efforts on this and science will suffer. But it 
actually turns out that both design and introduction lie on our shoulders if 
we want to see our development in production. Moreover, it has been easy un- 
til now to reach agreement with other machine building sectors, even with ma- 
chine tool building. And our developments have been the light in those very 
sectors although they were designed for machine tool building. 


The institute is developing equipment to implement a number of promising metal- 
working processes: magnetic-abrasive polishing, surface-plastic deformation, 
rotary cutting, hydraulic impact stamping and electroerosion machining. The 
problem that an experimental plant could be constructed at the expense of in- 
terested ministries which would produce equipment from the developments of 

our institute was discussed. The decision has been postponed for the time 
being but obviously an NPO can be created at our institute, including in it 

an SKB [Special design office], experimental plant and a small-series plant. 


An All-Union Scientific Research Institute of quite different profile has de- 
veloped an installation from our technology of magnetic-abrasive grinding. 

Our institute has received an inventor's certificate for the method and they 
have received one for the device. Machine tools based on a new method are 
being manufactured by instrument builders and aviation builders. It was as- 
sumed that their production was organized at the Derbent Grinding Machine Tool 
Plant of Minstankoprom, however the decision is being drawn out. But after 
all polishing still mechanized on a low level. This operation is usually per- 
formed manually and a large number of workers is involved in it. 


Or, for example, take transverse-wedge rolling. The use of this production 
process instead of lathe machining accelerates many times the manufacture of 
parts and reduces metal wastes. We have developed a transverse-wedge rolling 
mill for small rollers. We have not found understanding among machine tool 
builders, but the Yartsevo Casting-Machine Plant, Minlegpishchebytmash [Min- 
istry of Machine Building for Light and Food Industry and Household Appliances], 
has reacted with high approval for this development. They have ordered this 
machine tool from us. 
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The need for transverse-wedge rolling mills is great but the institute's capa- 
bilities are limited. When enterprises appeal to us we advise them to ac- 
Juire equipment in the GDR and we help them to assimilate the production pro- 
cess and make adaptations. We rendered this assistance to the Minsk Tractor 
Plant, the Zaporozha Automotive Plant and the Lida Agricultural Machine Build- 
ing Plant. 


But there is the capability of developing wedge rolling mills, for example, at 
the Pinsk Forge-Press Line Plant. We have reached an agreement with the plant 
but have not received authorization from Minstankopron. 


The special design-production office developed at our institute now designs 
and the experimental plant produces machines on orders of the republic enter- 
prises. It has been proposed that a wedge rolling shop be developed at Lida 
since there is a great need at the plant for chain links for a potato-harvest- 
ing combine. 


The All-Union Scientific Research Institute of Metallurgical Machine Building 
(VNIIMetmash), Volgograd Division of the All-Union Scientific Research Insti- 
tute of Tractor Machine Building and the Experimental Scientific Research In- 
stitute of Forge-Press Equipment (Voronezh), which is the pilot institute on 
this problem in Minstankoprom, are involved in problems of metal rolling. 


We are specialized in development of small rollers, they are specialized in 

large rollers at the VNIIMetmash of Academician A. I. Tselikov and they are 

specialized in medium rollers at a third plant. There is no duplication nor 
is there coordination. We are possessed by the idea that machine tools for 

rolling developed at the pilot institute have not been produced. 


fu. Ye. Nesterikhin: I think that much rests on the monopoly of the sectors 
and their pilot organizations. Cannot the same thing happen with makeup units? 
I feel that Minelektronprom does not wish to give anything better to Minpribor 
or Minelektrotekhprom because everything relies on monopoly. If I made a good 
circuit why should I immediately give it up? And on the other hand, if some- 
one made a good one, why should I not recognize this immediately? After all, 

I can make a better one in the future! 


Zh. A. Mrochek: I would still talk about similar difficulties which the in- 
stitute is experiencing in introduction of electroerosion units (thanks to 
Minavtoprom, production of them was organized for the entire sector at the 
Borisovo Truck-Tractor Electrical Equipment Plant), rotary cutting and many 
other of our developments. One thing is clear that the scientific section is 
being underutilized and coordination is required both to overcome the diffi- 
culties and agency barriers and the resistance of the pilot institutes. We 
expect that the State Committee for Science and Technology will play a more 
active role in it. 


Ye. G. Nakhapetyan, doctor of technical sciences, professor of the Institute 
of Machine Science, USSR Academy of Sciences, Moscow: 


The metheds of analyzing the quality of equipment are underutilized in machine 
tool building. Attention is frequently turned only to the speed of individual 
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mechanisms and what is essentially required from a given type of equipment is 
not taken into account. It is purchased from those companies which guarantee 
higher indicators in the speed of machinery. We have found during investiga- 
tions that many companies plan to deliver unjustifiably accelerated equipment 
in order to maintain the competitive struggle and it is distinguished by low 
reliability. 


The idea of diagnosis was heard here only in N. A. Smirnov's appearance and 
only then because our ChPU systems are unable to diagnose the systems them- 
selves. We clearly lag behind worldwide practice in this and the lag is even 
increasing. After all, machine tool control systems cannot perform these op- 
erations if the diagnostic parameters have not been selected, there are no 
information processing algorithms and no extensive research is being conduc- 
ted. Life has advanced the problem of developing production sections with 
non-human technology. Reliable diagnostic systems, without which they will 
generally not be able to operate, are required for these sections. 


Our institute has accumulated extensive material as a result of investigations 
at VAZ, but very few plants have shown an interest in it. The machine tool 
builders and designers frequently come almost unarmed to VAZ to study equip- 
ment--with a notepad and in the best case with a timer. 


But there is experience in machine tool building of diagnostic checks of 
equipment. For example, diagnostic methods of control were applied at the 
Moscow Plant imeni Ordzhonikidze and the Moscow Special Machine Tool Plant. 
It turned out that the precision of the rotary benches of modular machine 
tools is four times higher than that at similar enterprises where technical 
diagnostic methods are not used. When ENIIMS applied for certification for 
the Emblem of Quality, specifically by checking specific dynamic parameters, 
the Moscow Special Machine Tool Plant appealed to us. A system was developed 
that reveals flaws during testing. However, to introduce the system the in- 
stitute had to make sensors--our industry does not produce them. At one time 
even foreion representatives came to us to study. Now tens of them produce 
these sensors. 


Comment: They learned how to. 


V. G. Nakhapetyan: Yes. They made sensors and they must be certified at the 
House of Weights and Measures, but they did not have the equipment there and 
no one is planning to produce these sensors in the required nomenclature. 

Rut someone should be responsible for the use of the scientific section and 
for coordination of the efforts of all agencies in this direction! 


A. G. Aganbegyan: A few words in conclusion. The existing economic mechanism, 
the organizational structures in the national economy and the system of levers 
and stimuli were established historically. This indeed does not fully corre- 
spond to new problems of production intensification and in some ways even in- 
hibits solution of them. We can again ascertain this on the example of ma- 
chine tool building. The machine tool stock is dispersed, the use of approx- 
imately half of it outside machine building is extremely inefficient, machine 
tools frequently operate 3-4 hours per day (if you consider full operation), 











only 90.7 machine tool operators is required fo. each machine tool--all this 
is the misfortune not only of machine tool building. This is a complex ques- 
tion related to improvement of the economic mechanism, to establishment of 
economic ties and doing away with natural economy. 


But the general aspects should not be exaggerated in this case and one should 
think that nothing depends onas | sector, that when everything is okay 
then we will work efficiently. Even so, as we ascertained here, much depends 
on each sector and on each plant. The example of the Ivanovo machine tool 
builders confirms this. Like others, they could make a routine product. But 
the association has selected a very unique path and from my viewpoint a very 
effective one, although hard. And this shows how much the sector can do, 
especially if it, like machine tool building, occupies a key position in 
economics. Of course, this is done with the active support of related workers. 
1 feel that all their capabilities must be realized. The decree of the CPSU 
Central Committee and the USSR Council of Ministers on increasing the techni- 
cal level and competitiveness of equipment was directed toward this 
realization. 


COPYRIGHT: Izdatel'stvo "Nauka", "“Ekonomika i organizatsiya promyshlennogo 
proizvodstva", 1982 
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METALWORKING EQUIPMENT 


DEVELOP MOBILE PRODUCTION 


Novosibirsk EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA in Russian 
No 1, Jan 82 (signed to press 14 Dec 81) pp 87-106 


[Article by V. P. Kabaidze, general director of Machine Tool Building Associa- 
tion imeni 50-letiya SSR, Ivanovo] 


[Text] ‘The establishment of a world-class machine tool building plant in the 
Ivanovo age-old textile region and even more so within such a limited deadline 
--approximately tens of years--is its own type of phenomenon which requires 
explanation and comprehension. 


The products of the Ivanovo Machine Tool Building Association imeni 50-letiya 
SSSR has now won its position among a number of articles of many leading cor- 
panies on the international market of metalworking equipment. The largest 
electrotechnical enterprises of Japan, West Germany and Sweden cooperate with 
the Ivanovo workers and deliver makeup units to them to equip machine tools. 

Sc viet machine building enterprises are attempting to acquire machining centers 
with the mark of the Ivanovo Machine Tool Building Plant. They frequently ask 
for the assistance of its specialists and their consultations in those cases 
when @ifficulties arise with introduction of the most complex metalworking 
equipment into operation. In short, the Ivanovo association has already estab- 
lished the reputation of one of the leaders of modern machine tool building. 


But the path to acceptance was far from easy. Initially there were few who be- 
lieved in the attempt undertaken by the managers and collective of the enter- 
prise to emerge to a worldwide level. And it seemed the skeptics had every 
basis: the plant at Ivanovo seemed to construct a duplicate of the Leningrad 
Machine Tool Building Association to smooth out the demographic disproportions 
and copies of serial machine tools developed by other enterprises. There was 
neither a scientific research base for machine tool building, ncr traditions 
nor personnel. 


The planc very possibly would have become a core enterprise which would con 

scientiously follow the machine tool “specimens” from foreign designs if the 
plant director Vladimir Pavlovich Kabaidze, appointed 1l years ago, had not 

been able to see the new prospects for development and had not inspired the 

collective with them. 








The experience of the Ivanovo workers is proof of the enormous capabiiities 
hidden in the initiative of the production collective itself. wit’ t refer- 
ring to the shortage of personnel, the absence of materials and makew wnits, 
they proceeded toward the intended goai--development of machining centers at 
the level of the best worldwide models. Now when they have taken a course 
toward intensification of production, the national economy especially needs 
this equipment. 


A multioperation machine tool or, as it is called, a machining center, is a 
complicated machine with numerical program control that immediately replaces 
several machine tools. A machining center produces a part ready for assembly 
from a blank, moreover made with hich precision in an automatic mode control- 
led by a program. Machine tools are freed, qualified workers are freed and 
the process of production management is improved since there is no need to 
separate the machining of parts into many operations performed on different 
general-purpose machine tools, which generates difficulties in planning and 
control over the course of production. 


The general director of the association, V. P. Kabaidzec, in the article pub- 
lished below, talks about the engineering and organizational decisions due to 
which the association managed to emerge to the world level of product output 
and also about the problems which the enterprises proceeding on this path will 
encounter. 


The time factcr plays an enormous role in developing competitive equipment 
along with the engineering level. We feel that production of machine tools 
should be mobile, that is capable of being rapidly readjusted to development 
and manufacture of new machine tools accordina to the requirements of scientif- 
ic and technical progress and the requests of customers. 


It has not been easy for us to follow this production ideology and sometimes 
it has been trying, but we do not see any other path to maintain the worldwide 
level of products. 


plant is still young. The first machine tool was produced 15 years ago. 

+ enterprise was constructed as a duplicate of the Leningrad Machine Tool 
Building Association imeni Ya. M. Sverdlov. However, life has introduced cor- 
rections. At the same time, when the Ivanovo workers began to produce thou- 
sands of general-purpose boring machines annually, the country was saturated 
with this type of equipment. The plant lived under exceptionally severe con- 
ditions. Many probably recall the articles in EKONOMICHESKAYA GAZETA at the 
end of the 1960s and the beginning of the 1970s: "Shall We Sell General-Pur- 
pose Boring Machines 2620 Without Stock and Parts"? 


| became acquainted with the enterprise at this time. After the Ryazan’ Ma- 
hine Tool Building Plant where I was the chief engineer, the situation at 
[vanovo seemed depressing. The prospects for development of the enterprise by 
Minstankoprom [Ministry of the Machine Tool Building Industry], let us say di- 
rectly, was not resolved in the best manner. Wich its left hand they began to 
get rid of everything at Ivanovo that had gone poorly at other plants; the 
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production of obsolete radia! driliing machines from Cdessa, pipe-cutting 
machines trom Tbilisi and so on found their way here. The enterprise had six 
product developments, neither one related to the other, and its design office 
was both weak and poorly staffed. 


The newly constructed plant found itself in such a complex situation because 
they “pleaded for" prospects during its development. In general, life was 
hard but the future had to be thought of and it gained its own face. The 
plant had a serious patron--the Leningrad Machine Tool Building Association, 
for which it was easy to become involved in this cauldron with trading in bor- 
ing machines since its mark enjoved respect and product quality was high. 


We selected the future although complicated path of development: begin produc- 
tion of machine tools with numerical program control (ChPU) so as to later 
convert to production of machining centers (OTs) and thus to create conditions 
for rapid development and production of new equipment. 


There were many skeptics who shrugged their shoulders and laughed maliciously: 
the “duplicate-plant," located in the provinces, is making the simplest gener- 
all-purpose machine tools from foreign designs, but will immediately break into 
the legislators of the machine tool building mode! 


We did not in any underestimate the expected difficulties. But the managers 
and the plant collective were firmly convinced that it was necessary to begin 
a fundamental restructuring now before any gain was required. If we expended 
our efforts on the plan and service, then it would be very difficult to again 
set everything in motion. 


They began work immediately in several directions: design of machine tools 
with ChPU, technical re-equipping of the plant, restructuring of the produc- 
tion technology and organization and development of a new system of relation- 
ships with the customer plants. 


We devoted the entire Ninth Five-Year Plan to technical re-equipping. Accord- 
ing to the initial plan, there were no machine tools with program control at 
the plant and there was very little equipment for finishing operations, that 
is, all that which determines product quality. We first purchased machines 
for finishing operations and then began to equip ourselves with Soviet and 
foreign machine tools with ChPU which we managed to acquire at international 
machine tool building exhibitions held in our country. More than half of our 
equipment stock with ChPU was machines of our own manufacture, beginning with 
our firstbormn--the 2611F. We have the following principle: all prototype 
machine tools that we produce are kept with us. Two factors then go into ef- 
fect: first, we equip ourselves and second the designers see their machines 
in operation and know without cheering about it the problems and difficulties 
of operation. And they are inevitable, especially when producing the first 
prototypes. The machines which follow the adjusting series are developed on 
the experience of using it. 


We made the first machine tool with numerical program control in 1973 in coop- 
eration with the Novosibirsk plant Sibelektrotransmash and the Novosibirsk 
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Chief of progrzmmed machining production department 
Deputy chief of operations department 

Deputy chief of production department 

ChPU adjustor office 

Repair office 

Transport office 

Chief of housing parts section 

Chief of rotary body section 

Automatic machine tool complex 

10. Shift foreman 

ll. Machine tool brigade 

12. Economist 

13. Metrology group 

14. Deputy chief of department of technological preparation of production 
15. Computer center 

16. Planning and production organization office 

17. Chief of flat and housing parts office 

18. Chief of rotary body engineering office 

19. Chief of tool support office 

29. Archive 

21. Programmers 

22. Designers 

23. Complete set and tool adjustment and preparation service 
24. Tools and fittings laboratory 

25. Engineer for tools and fittings -. housing part section 
26. Engineer for tools and fittings of rotary body secticn 
27. Accessory and attachment preparation section 
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Scientifi- Research Institute of Multiple Electric Prives. Unfortunately, up 
to the present this cooperation has remained the only example when a complete 
set of electric equipment is supplied with ChPU. 


Having made the decision to convert to production of multitool machine tools 
with numerical program control and automatic changing of tools of the “machin- 
ing center" type, we also attempted to use Soviet makeup units. However, hav- 
ing manufactured the prototypes and having checked them in our own plant, we 
became convinced that it was not worth offering them to customers. 


The engineering level of a modern machine tool, especially of a machining cen- 
ter, is determined by 50-60 percent by electric principles, electronic: and 
hydraulics. Neither the Novosibirsk me’eup wiits, and we felt they were good 
ones, nor others as well could provide thc e equipment characteristics due to 
which it was worth developing a machining center. And even so the vicious 
circle of fruitless conversations of who was ready and who was not ready to 
produce machining centers--machine tool builders or suppliers of makeup units-- 
had to be broken. We attempted to do this. We purchased a ChPU system from 
the Siemens Company and manufactured on its basis a multitool boring machine 
with automatic changing of tools of the “machining center" type--the IR-500 
(it was designed to machine parts measuring 500 centimeters long, wide and 
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high). The machining center gained approval at the Stanki-77 exhibition de- 
voted to the 60th anniversary of the Great October Revolution. This samc year 
we demonstrated the second machine of this modification at the international 
exhibition in Hanover. It was purchased by the Bosch Company (West German). 


One year was required to produce the first machining center--rrom the begin- 
ning of design to production, whereas 4-5-fold more time was expended previ- 
ously to develop less complicated equipment. 


What led to such a sharp reduction of cycle of developing new equipment; pri- 
marily the fact that we rejected the principle of phase management of work. 
Earlier, designers created “paper"--drawings--for 1.5-2 years and then turned 
it over to technicians. These people worked out the production processes and 
ordered the new equipment required to machine parts, materials and so on. Pro- 
duction of the new article was begun after 3-4 years. We combined the steps 
of developing the machine design, engineering preparation and startup of 
larger--basic--parts. To do this, the machine tool was seemingly "cut" into 
its basic components. Assemblies are designed by the modular method, that is, 
each of them should be a finished whole insofar as possible and should be au- 
tonomous, as, for example, an automobile engine or gearbox. Production and 
testing and improvement of the design then become more dynamic. 


Working out the technical documentation assembly by assembly and starting to 
produce parts were carried out on the basis of network schedules. Technicians 
and metallurgists work at drawing boards simultaneously with designers. If 
disagreements arose, they were resolved the same day by the plant management. 
As a result the design of the first machining center was begun on 3 January 
1976, drawings of the frame were issued on 15 %pril, a model of the frame was 
turned over to the casting shop on 23 April ani the first two castings were 
ready on 30 April. 


Measures were adopted simultaneously to consolidate designer services. A ma- 
chining center section was created in a special design office. A research 
laboratory and engineering calculation section was developed which operate 

for the future. True, they do not now quite satisfy us. We do not yet have 
any experimental production and it should proceed hefore serial production. 

Let us assume that during beginning reconstruction of the plant we first intro- 
duce the engineering and experimental building so as to accelerate development 
of the scientific and technical services of the association. 


Serial production of a machining center required new methods of organizing the 
assembly and adjusting of these machines. The technology of assembly tests 
that simulates operation of assemblies was worked out. The designers in coop- 
eration with technicians developed special electronic assembly benches which 
permit the assemblies to be checked in the operating mode. For example, there 
are autonomous test programs for the manipulator-robot and tool magazine, head 
stock, satellite tables end other assemblies. The test cycle is reduced be- 
cause of this by one-balf on the main assembly bench. Adjustment and checking 
of the finished machine tool for accuracy are now mainly conducted here. 


Certification of assemblies has been introduced to increase responsibility. 
One can learn from the document which accompanies the assembly through all 








production phases to main assembly of the machine who prepared it and who tes- 
ted it on benches and who is fundamentally responsible for its quality. These 
methods of assembly and testing were introduced in the country for the first 
time. The assembly cycle was reduced from 4 to 2 months because of them. We 
feel that we can reduce it to one month. 


Machine shops have learned how to maintain the tempo controlled by assembly 
due to the fact that more than half the parts are machined on machine tools 
with ChPU, although they comprise one-fourth of the machine tool stock. The 
number of our machine tool operators did not increase in this case since we 
attempted to s 11 low-productive general-purpose machine tools. All equipment 
with ChPU (there are 130 such machines at the plant, including 23 machining 
centers) is concentrated in a special software production department (TOPO). 
The department has production, repair and engineering subdivisions and itself 
works out the production process for programmed machine tools and executes the 
process itself. There are more than 500 persons in the department, of which 
300 are workers and the remaining are engineering and technical personnel. 

Our great dream is to bring the fraction of programmed machine tools to 90 per- 
cent in machining. The development of our own stock of machine tools with 
ChPU beceme one of the most important factors of increasing the mobility of 
productio: . 


With regara to worldwide standards of precision a:d reliability, we had to in- 
crease requirements on the quality of makeup articles regardless of whether 
they were ours or imported. Input control is now exercised at many of the 
country's enterprises. This is not new. But we were forced to organize a 
prefinishing section. Some things have to be completely sorted out and others 
require less finishing. But this operation is required regardless, especially 
with respect to electric drives, hydraulics and bearings. 


Having combined many phases in time--design work and technological preparation 
of production, casting basic parts and manufacture of laborious assemblies, 
assembly and testing--we reduced by a factor of 3-4 the deadlines for design 
and manufacture of machining centers. Five years have passed since we began 
to produce them. During these years they have undergone a number of design 
changes. Accuracy has been incr“ased, the working principle of the tool hol- 
der has been changed, a more intensive cooling system is used and safety con- 
ditions have been improved (the cutting zone is protected). 


Since the development of the SKB and even prior to 1976--before the beginning 
of work on machining centers, our designers hac a total of five inventors’ 
‘ertificates. They received 50 certificates during the 10th Five-Year Plan. 
The main inventions are related to machining centers--configuration decisions 
ind spindle and table designs. We have a satellite table for the machining 
enter, due to which the preparation time is considerably reduced and the net 
machine operating time of the tool is increased. Parts are machined on one 
table while another part is being adjusted on the other. 


The engineering level of the machine tool is determined by the machining 
speed, travel speed of working members, the level of machine tool automation 
and the reliability and accuracy of machining. They are not inferior to 





foreign products in all parameters, as shown by a check of our machine tools 
by foreign companies. 


When we talk about the economic effect from machining centers, attention is 
turned toward the increase of labor productivity, the high precision of ma- 
chining and reduction of the number of machine tool operators. Actually, a 
machining center increases the machining productivity from }to 20-fold as a 
function of the parts being manufactured. But there is yet another inyurtant 
advantage of using them. This is concentration of operations. Parts do not 
have to be transferred from machine to machine and one does not have to follow 
their movement. Because of the multitool magazine, almost the entire process 
of machining a part is concentrated on a single machine tool. The number of 
personnel engaged in accounting and control of machining of parts is reduced 
and production management is improved. 


And even so with the undoubted advantages of the IR-500 and other machining 
centers, they still had one deficiency which we are trying to overcome in sub- 
sequent designs. The fact is that the operator cannot be taken away from this 
machine tool. One operator can be allocated for 2-3 IR-500 machines, but you 
cannot get along without him. New design developments were required to com- 
pletely convert to non-human technology, to development of automatic machine 
tool sets and apparently our industry required these solutions with regard to 
the shortage of lahor resources. 


One of them is embodied in the module of the IR-500. We provided eight storage 
cassettes in which parts can be delivered in turn to the machine tool for ma- 
chining. The average length of machining parts on this machine tool is approx- 
imately one hour. Thus, if the machine toc is loaded at the end of the second 
shift, the entire night shift can run without stopping the machine tool. This 
equipment is widely acclaimed in the west for operating during night shifts. 
The number of people in a section where it has been installed can be reduced 

to a minimun. 


Modules are closed cells of the production section. Automatic production can 
be configured from them. We used the IR-500 modules in development of an auto-~- 
matic machine tool complex (ASK) at our own enterprise. Automatic feed of 
blanks for machining and transport of the finished product to the warehouse 

and development of automatic warehouses were additionally thought out for the 
ASK. 


We solved the problem of removing cuttings from the cutting zone in the module- 
320 machine tool--our smallest machining center, which is called "our kid,” in 
the association. This is a very important step in developing non-human tech- 
nology. A vertical table has been designed and the cuttings fall directly on 

a conveyor. The cutting zone is completely enclosed. Working and safety con- 
ditions were improved. Moreover, the vertical table is rotated at any angle 
and there is the capability of performing operations on housing parts for 

which turning and vertical turning lathes were required. 


The module-320 has four interchangeable satellite tables available. The ad- 
juster can load the tables every four hours with parts for machining. The 








cuttings are cemoved automatically. The module-320 can be serviced without an 
operator. 


And finally, our designers are now involved in embodying yet another interest- 
ing engineering idea--development of unit centers in which the flexibility of 
a multitool machining center and high productivity of an automatic line will 
be combined. 


Entire automatic lines rigidly adjusted for specific parts must be disassembled 
and replaced in serial and continuous mass production during development of new 
articles. Unit centers should give flexibility to equipment. To do this, 
multispindle heads can be used--several rather than one tool will participate 
immediately in machining. Unit centers can be linked by a transport device to 
the automatic line which is already flexible and capable of rapid readjustment. 


It is difficult to overcome inertia. It is felt in the sector that modular 
machine tool plants should be involved in unit centers. But first they have to 
pass the step of developing machining centers. At the present the time and 
efforts of our designers go to proving the need for unit centers and the capa- 
bility of producing them in our association. After all, we have already tested 
many design solutions: multispindle heads were used on IR-1600 machine tools-- 
the largest machining centers not only in our country but in the worid, tech- 
nical procedures for changing satellite tables were developed in IR-500 and 

320 modules and so on. 


We gained the capability of manufacturing machining centers only due to the 
fact that we managed to overcome the psychological barrier of distrust of cus- 
tomers. After all, customers should believe us to the extent that they are 
transferring part of their currency to us. Our customers ascertained the ad- 
vantage of our suggestion: do not buy equipment from foreign companies but 
only some makeup units for it and primarily programming devices. Foreign cur- 
rency outgo is reduced by a factor of 5 by doing this. There can be five ma- 
chine tools of the same class instead of one. Essentially, a programming de- 
vice comprises approximately one-fifth of the cost of a machine tool and the 
cemaining four-fifths are paid for for "iron," which our machine tool build- 
ing plants can do properly. 


We have been producing machining centers for more than five years now. Unfor- 
tunately, we have not managed during this period to take a single position 
from imports except hydraulic, which we began to receive from the Gomel' Ma- 
thine Tool Assembly Plant. The absence of markeup parts, and noone now doubts 
this, is the main obstacle to development of modern machine tools, especially 
the absence of programming devices with feedback components, high-torque mo- 
tors, and high-speed bearings. The need for high-torque motors is not being 
atisfied in the country, while the world is turning from them to deep-control 
high-frequency asynchronous motors. We ourselves have even taken on production 
of “high-torque motors"--no one knows what a complicated piece that ChPU sys- 
tems are. But no one supported us. 


It is especially i:sulting when we must purchase that which is available in 
the country but in insufficient quantities. For example, main drive motors 
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are manufactured at a rather good level at Prokop'yevsk, but there is a short- 
age of them. The same is true of high-speed bearings. Having prestige in 
methods of producing high-quality steel by the electroslag remelting method 
developed by the Institute of Electric Welding imeni Ye. 0. Paton, Ukrainian 
SSR Academy of Sciences, our enterprises could expand production of high- 
speed bearings. 


At the same time the question whether we should do it ourselves and whether it 
makes sense to completely reject international cooperation is valid. The fact 
that we can purchase on a mutually advantageous basis on the foreign market 
makes us feel that we should purchase there. However, only on mutually advan- 
tageous basis. The experience of our cooperation with foreign companies has 
demonstrated that it provides a known benefit. Every year they propose new 
generations of ChPU systems to us like to their other partners, and thus we 
were forced to become oriented to the most advanced electronics, become in- 
volved in mobile production and operationally introduce design changes. 


The next problem is tooling accessories of equipment. There is the concept 
“outfitting factor." The cost of all accessories given to metalworking equip- 
ment comprises 30-40 percent of the cost in worldwide practice. We are at~- 
tempting to adhere to this ratio. The Krasnyy proletariy plant is close to it. 
However, the outfitting ratio is at the 3-5 percent level «~- the average in 
Soviet metalworking equipment. 


We developed a program with respect to tools for the machining center but did 
not find executors. We had to manufacture a large part of the tools ourselves. 
Even those 1l positions which the Ministry of the Machine Tool and Tool Build- 
ing Industry scheduled for their own plants are manufactured in insufficient 
quantities. We were ready to take any tool plant into the association and 
specialize it for production of tools for all machining centers of the sector. 
But a bureaucratic mentality interfered even in our own ministry. The Ivanovo 
plant is related to the VPO [All-Union Production Association] Soyuztyaznstan- 
koprom, but the tool plants belong to another All-Union production association 
which is afraid of becoming lost in enterprises. 


Construction of production accessory and robot plants has now begun in Ivanov- 
skaya Oblast, which associat:ions are including in their composition. But 
funds are being poorly allocated and the capacities of the construction organ- 
izations are insufficient. We can hardly count on these enterprises during 
the llth Five-Year Plan. Undoubtedly, there should be a positive effect in 
the future that machine tools, manipulator-robots and tools will be in the 
same hands. 


What is the way out of this situation today? I think that nothing more can be 
gained except a "tool bank." I am suggesting that customers develop this bank 
on a cooperative basis. Some should take on themselves manufacture of auxili- 
ary tools, some should take on manufacture of cutters, others should take on 
manufacture of drills and so on. There will then be specialization in manu- 
facture of tools and considerably lower expenditures than if each one tries to 
do everything himself. There is a Sigma ASU user association in the Siberian 
Department of the USSR Academy of Sciences, as I learned from EKO, which oper- 
ates on the following principle: each one introducing this system contributes 








Approximate Composition of Accessories for IR-500 MF4 Machining Center 


Name 





General-purpose mandrel (five types) 
Microdrill head (five types) 
Single-cutting head (six types) 
Two-tooth boring head (four types) 
Boring ring (five types) 


Mandrel for headpiece end cutter (two 
types) 


Adapter holder (two types) 
Adapter for countersinkers and reamers 


Adapter for end cutters with tapered 
shank (four types) 


Short cylindrical adapter (four types) 
Long cylindrical adapter (three types) 
Collet chuck (two types) 

Collet set (two types) 

Tap chuck (two types) 

Extender (four types) 

Adapter (three types) 

Cutter bushing (eight types) 

Flat drill mandrel 

Reverse counterbore (six types) 

Roring chuck (two types) 

Disk cutter mandrel (two types) 
Shortened KM2 drill chuck mandrel 
Wiper 


Keyless ?rill chuck 


Manufacturer 





Kulyab, KOZTO 


Kalinin, die plant 
Kulyab, KOZTO 
Kalinin, die plant 


Kalinin, die plant 

Kalinin, die plant 

Riga, OZTO; Novosibirsk, NIZ 
Riga, OZTO; Novosibirsk, NIZ 
Kalinin, die plant 
Khmel'nitskiy, KhIZ 

Lozovoye Village 

Orsha, OIZ 


Notations: OZTO--experimental production equipment plant; IZ--tool plant; 
solid line--manufacturer not determined. 


something of his owm. I feel that this is a very correct principle! And it is 
suite suitable to organization of an association of machining center customers. 


Of course, 70 percent of the tools will still be made by our plant. But it is 
a crime to produce machining centers without tools and accessories. This 
“qame" is too expensive so that it car only be admired in the shop. 





Essentially, we must trade in technology rather than machine tools: sell not 
only equipment and tools but also develop technology for machining the mest 
standard parts which the customer plans to manufacture on the acquired machine, 
the program and software. A service department has been created at the asso- 
ciation which includes three offices: production, installation and adjustment 
of machine tools with ChPU and external installation. We are installing an 
installation chief, are training specialists of the customer plants in opera- 
tion of machine tools with ChPU and are developing the technology and programs 
for the basic parts which will be machined on our machine tools. True, this 
system of mutual relations is advantageous only to customers since “soft goods” 
--rendering services to customers--is being incorrectly planned--a sufficient 
number of specialists for service is not being allocated. But positive changes 
have been noted recently: “soft goods" have at least begun to be calculated 

in fulfillment of the plan for commercial products. I feel that if we plan 
and account for labor expenditures for service during conversion to normative 
net production, then the services will be advantageous not only to the customer 
plants but to the manufacturing plants as well. Development of a service de- 
partment is I feel one of the indispensible conditions for mobile, dynamic 
production that permits the problems of customers to be better taken into 
account. 


An important condition of mobility is reduction of universal agreements in 
production of new equipment. They are now as bothersome as they are useless. 
A three-step visa is required of us--prior to production of the first model, 
then prior to the adjusting consignment and finally prior to serial production. 
A total of 3-4 years is required for coordination. But in the final analysis 
the economic manager and designer rather than the head scientific research in- 
stitute or any other departments are responsible. This will relieve them of 
trivial custody! We have achieved at the ministry a reduction of the coordin- 
at‘on procedure and now sign the specifications for a new machine tool only 
once: at the experimental model stage. However, we have authorization for 
only one machine. And we feel that the coordination procedure should be sim- 
plified and accelerated for the entire production of new equipment. 


We have violated yet another ‘rule of the game." It assumes that an experi- 
mental model must first be made and then a sample lot is made. We are begin- 
ning a series immediately. This is difficult but we gain the most important 
thing--time. 


I have now come to the most difficult section of the article: what results of 
production-economic activity has intensive work on development of competitive 
equipment brought? We have emerged onto the worldwide market. Such econom- 
ically ceveloped countries as Japan, the United States, Austria, West Germany, 
Sweden and others are purchasing our machining centers. There is a large de- 
mand on the internal market for our products. The portfolio of customers is 
full. They praise us in the press. But we have no economic advantages at all. 
It's no accident that not one plant has followed our example, although our 
experience of developing new technology was tested. 


What good is new equipment and export if an enterprise can pay its engineering 
and technical personnel 30-40 percent of the progress when fulfilling ordinary 








planning indicators? And if the tasks for new equipment are fulfilled and if 
the production plan is not fulfilled, there will be no incentives funds. If 
the task for new equipment is fulfilled, progress is reduced by only some per- 
centage, which is obviously more advantageous for the enterprise. And each 
director prefers a blue titmouse in hand rather than a swan in the sky. 


In order that production of new equipment become advantageous, the system of 
planning it and economic incentives must be improved. Manufacture of general- 
purpose boring and obsolete radial-drilling machine tools were planned for us 
from year to year. When we said that the radial drilling macl.ines should be 
taken out of production and that the output of general-purpose machines should 
be reduced and we would then be able to increase production of machining cen- 
ters, they reprimanded us at Gosplan--"if you want to manufacture more machin- 
ing centers please do so but there are also orders for the remaining products.” 
What is the role of Gosplan: to plan for the future or to distribute orders? 
The Soviet stock of machine tools is incredibly dispersed, the shortage of 
machine tool operators is acute, the equipment replacement coefficient is 
dropping, but an increase of the production of general-purpose machine tools 
is planned for us. 


When planning, one must take into account how it is more feasible to load one 
or another plant. If an enterprise is capable of manufacturing competitive 
equipment, then should it be loaded with the simplest equipment which others 
can make? 


Two years have passed since adoption of the decree on improving the economic 
mecharism. Even before then we began to carry on negotiations so that the 
plant was authorized to use experimentally the stimulating propositions for 
new equipment that had undergone an experimental check at Minelektrotekhprom. 
Their essence is now known to everyone since they were included in the decree 
of 12 July 1979. Moreover, no attempts of any kind are seen in our sector to 
accelerate introduction of the new incentives system for scientific and tech- 
nical progress. 


ve also are unable to completely use the stimulating role of bonuses for pro- 
‘uct quality because much bureaucracy has appeared in certification of articles 
for the Emblem of Quality. We plan to increase the volume of products of 
higher category of quality due to the figure given for the sector and our 

proof is not taken into account that part of the product should not only not 

be brought up to a higher category but should be taken out of production be- 
forehand since it has become obsolete. We are talking about radial drilling 
machines and some types of general-purpose equipment. And we have really been 
1uthorized to remove it from production during the llth Five-Year Plan. 


The advantage of exporting products has not yet been felt because the three- 
bercent bonus for it, which must still be shared with the coexecutors, converts 
to such miserly figures that no one feels any effect from them. 


cconomic stimuli for new competitive equipment should be extensive. Only then 
will they be effective. 








The association is posing the goal of developing production which will be oc- 
cupied only by science-consuming machines--production of machining centers and 
complexes of machining centers. It has a good potential for this--a strong de- 
Sign office, qualified technicians and a well-equipped industry. The struc- 
ture of plant personnel has changed sharply. Every fourth specialist of the 
Special Design Office is an electronics engineer. The workers have become 
tempered in mobile production and in continuous assimilation of new equipment 
and relate with understanding to fulfillment of this task. 


tf all the suggestions required to develop mobile machine tool production are 
summarized, I would reduce them to the following: 


supplying enterprises with equipment that permits flexible and dynamic 
restructuring of production to solve new problems; 


improvement of the planning and incentives system for new equipment; 


a decisive change of the technical documentation system and simplifica- 
tion of the coordination procedure. Indicentally, in this case the scientific 
subdivisions of the sector (ENIIMS and others) are relieved of any type of for- 
mal procedures and can become more involved in their own basic business--re- 
search and new developments; 


creation of conditions for development and assimilation of modern makeup 
units within the shortest deadlines and primarily of electric drives and nu- 
merical program control systems. Some licenses can possibly be ;urchased to 
accelerate the work. Modern machines can be made without new construction of 
machine tool plants, although perhaps in insufficient quantities. Only the 
simplest machines can be produced without modern makeup units. And this means 
that the gap between the level of Soviet machine tools and worldwide machine 
tools will increase with all the ensuing consequences. This tendency must be 
broken. 


COPYRIGHT: Izdatel'stvo "Nauka", "“Ekonomika i organizatsiya promyshlennogo 
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[Article by V. Ya. Maksimov, chief of production department for programmed 
machining, Ivanovo Machine Tool Building Association] 


[Text] The use of equipment with programmed control essentially differs in 
our association from the approach to its operation at other enterprises. An 
independent complex service directly subordinate to the chief engineer rather 
than sections of machine tools with ChPU [numerical program control] in ma- 
chine shops, groups or offices in the chief technician's department and others 
for resolving engineering and repair problems is present in which all produc- 
tion servicing subdivisions related to machining of parts according to program 
are combined. 


Concentcation and centralization of the entire stock of equipment with program 
control and of all functions of maintaining it in the same subdivision showed 
its advantages during six years of operation of the programmed machining pro- 
duction department (TOPO). Of the total number of 873 units of metalworking 
equipment at the pilot plant, 130 machine tools with ChPU and machining cen- 
ters have been installed in the TOPO. Almost half of them have been made into 
an association. Comprising approximately one-fourth of the machine tool stock, 
equipment with ChPU performs more than half of the machining of parts. With 
regard to lathe operations, machine tools with ChPU take on themselves four- 
fifths of the program since it is becoming ever more difficult each year to 
find lathe operators for general-purpose machine tools. 


TOPO has one of the highest equipment turnovers in the country--1.86. We have 
stable two-shift operating conditions and three-shift for some machines. 

There is only two-shift operation in the summer due to sensitivity of elec- 
tronic systems, especially cf Soviet manufacture, to overheating. 


TOPO combines more than 500 persons--274 basic workers, 62 auxiliary and 180 
engineering and technical personnel and salaried employees (electronic tech- 
nicians, programmers, tool designers, line personnel and so on). The depart- 
ment chief has three deputies--for technological preparation of production, 
for production and for operation. 
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Three production offices--the rotary body office (in other words, preparation 
of production for machining parts on turning lathes), flat and housing parts 
otfice (preparation of production for machining on drilling-cutting and boring 
tools) and a tool support office--are subordinate to the deputy chief for 
technological preparation of production. There is a computer equipment group. 
The main specialists of these offices are programmer technicians. Their fun 
tions are to develop the technology, control programs and debuyging of machine 
tools. 


The deputy for production manages three production sections--rotary body (two 
sections) and flat and housing parts, headed by the chiefs of section and 
shift foreman. Organization of labor in the sections is only brigade type. 
An independent brigade leader is at the head of each brigade. We have no di- 
vision into adjusters and operators. Mzshine tool operators perform both 
functions. Because of this they have a better knowledce of the equipment and 
have higher qualifications. They receive a supplementary wage for combining 
jobs. 


Tool support of production is of important significance. Compared to other 
plants of Minstankoprom known to me, our machine tools are better supplied 
with fittings, tools and accessories, the cost of which comprises 30 percent 
of the cost of the basic funds of TOPO. 


The office of ChPU system adjustment, repair office and transport office (elec- 
tric carts, cranes and so on) are subordinate to the deputy for operation. 
Organization and payment of labor in maintenance and repair is also brigade 
type. The wage system is time-bonus type with issuance of a standardized task. 
Moreover, our brigades are complex type. They contain specialists in hydraul- 
ics, mechanics, electronics and pneumatics. The payment for labor stimulates 
learning the related occupations and the interchangeability of workers. Yet 
another characteristic feature of wages is that we are given incentives not by 
the volume of repair work performed but fulfillment of the planned time fund 
of equipment operation. The repairman receives the highest percentage of the 
bonus--60 percent of the established rate, if the machine tools operate, but 

he is not required that they operate. Undoubtedly, this situation can be 
achieved with ideal preventive maintenance of machine tools. 


Control of the idle time of equipment is maintained by means of the Timing 
System, designed and manufactured by our engineers. Each machine tool operator 
has a device for summoning the required service which is equipped with a button 
control system and siqnal codes for the causes of idle times: “absence of 
blanks," “electronics,” “mechanics” and “tools.” There are illuminated indi- 
cator boards on which a lamp lights up upon the arrival of a malfunction signal 
and the idle time begins to be counted automatically. The indicator board in 
my office emits a signal about all types of idle times. The idle time is re- 
corded until the malfunction is corrected. Errors are sometimes (very rarely) 
possible. A ring-off is then given and the signal s tched to another 
office. 


It would be considerably more complicated to organize maintenance if the spe- 
Cialists were subordinate to different general plant departments--the chief 








mechanic, chief power engineer and so on. Actually, that's the way it was 
previously. It was sometimes necessary to appeal to the chief engineer or 
director and the equipment idle times were considerably longer. After all 
functions related to operation and repair of equipment with ChPU were trans- 
ferred to TOPO, only two cases occurred when I had to punish electronic work- 
ers and mechanics for inattentive analysis of malfunctions and untimely im 
plementation of repair measures. 


The incentives of engineering and technical personnel are alsc related to the 
time budget of equipment operation. The main condition for awarding bonuses 
to the engineering and -chnical personnel of TOPO is of course fulfillment of 
the plan by the depart. c in the volume of production and nomenclature, labor 
productivity and product quality and assimilation of new ;arts. But the size 
of the bonus (maximum of 30 percent of the salary) depends on observing the 
planned stock of idle times--no more than 6 percent of the total balance of 
time for electronics, 3 percent for mechanics and 2.9 percent for preduction 
support, software and tool support. This norm was established by a set of 
statistical data over a number of years. It is now considerably more rigid 
than previously (idle time up to 15 percent was permitted in electronics). 


We are now supplementing the TAKT idle time accounting system with accounting 
for new machine time of machine tool operation. To do this, sensors connected 
to the main motor and spindle of the machine tool are being installed. 


Organization of the TOPO and use of machining centers permits successful im 
plementation of the principle of maximum concentration of operations. Opera- 
tional management of production is sharply simplified and facilitated. It is 
no accident that the production chief is trying to pass more parts throuch 
TOPO. He is providing blanks to the department and monitoring the emergence 
of finished parts. He is relieved of all cares on transfer of parts from ma- 
chine tool to machine tool and from one machine section to another, with which 
production-dispatcher services are usually burdened. 

SPYRIGHT: Izdatel'stvo "Nauka", "“Ekonomika i organizatsiya promyshlennogo 
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MACHINE TOOL REQUIREMENTS AT VOLGA AUTOMOTIVE PLANT 
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{Article by L. N. Pronin, deputy chief engineer for machine assembly produc- 
tion, Volga Automotive Plant, and A. Ya. Gil'buykh, ceputy chief, chief me- 
chanic administration, Volga Automotive Plant, Togliai*i] 


.Text] We have a rather clear idea of how complicated i* is for machine tool 
building to operate and what an enormous number of customers with the most di- 
verse requests it must service. And even so there are general principle re- 
quirements of equipment deliveries, fulfillment of which we feel is necessary. 
I would like to talk about them from positions of the most benevolent customer. 


The efficiency and reliability of equipment is the first necess=ry concaition 
for the mass flow-line production to which the Volga Automotive Plant belongs. 


Many plants, in order to guard against accidents, keep duplicate ecuipment in 
reserve. This is a great waste as is maintenance of repair subdivisions in 
these shops. Our non-duplicate machining production lines are strictly de- 
signed for the rhythm of the main conveyor and the repair-operating mainten- 
ance system is centralized and subordinate to tasks of stable production 


Support. 


In mass production the quality of an article is determined by the quality and 
precision of equipment since quality depends to a decisive degree on the given 
technology and eyuipment at the level of automation and at the high tempo at 
which the production-flow lines of VAZ [Volga fiutomotive Plant] operate (an 
automobile is produced every 20 seconds). 


The significance of the problem forced us to seek principle ways of solving 
it. Unified requirements on equipment deliveries were formulated during de- 
velopment of VAZ. They were based on a number of principles which were taken 
into account in operation of European machine building enterprises. The gen- 
eral specifications (OTU) of VAZ, as we called them, were sent to all equip- 
ment suppliers both in our country and abroad. Thev.requirements of the OTU 
were; higher in some items than in Soviet standards. What are the OTU? A few 
wovds about the main points. 











First, requirements on precision were formulated. The precision norms devel- 
oped by the Austrian professor Schlezinger were taken as the basis. 


Second, requirements on the quality of the makeup units--hydraulics, electric- 
al systems and automatics, which in the final analysis determine the reliabil- 
ity an efficiency of automatic lines, were outlined. We insisted on delivery 
of equipment with import makeup units of several companies that had recommen- 
ded themselves well. This was important to us for two reasons: a) since two- 
thirds of VAZ equipment was purchased by import, the makeup of the electrical 
and hydraulic systems of Soviet machine tools was desirable by the same sup- 
plier companies so that maintenance of them could be standardized and b) the 
reliability of Soviet makeup units was not yet sufficiently high. We are now 
convinced of this not only as customers of foreign machine tools but as manu- 
facturers of our own machine tool products (a number of special types of equip- 
ment is manufactured in VAZ's own machine tool building production). Before 
beginning assembly of hydraulic equipment and electrical systems obtained for 
it through cooperation, we inspect them, wash them, remove excess oil, remove 
burrs and so on. All this is perhaps minor finishing items, but nevertheless 
you can't get along without it if precise and reliable equipment is to be pro- 
produced. 


Of course, the requirements in makeup units in import deliveries are not con- 
stant and these requirements will drop in time when we in the Soviet Union 
have sufficiently high quality of the electrical equipment system, electronics 
and hydraulics for machine tools. But the principle of high reliability and 
etficiency of makeup units and standardization of systems for ease of mainten- 
ance remains one of the main and most important principles. The responsibil- 
ity of the coexecutors of Minstankoprom [Ministry of the Machine Tool and Tool 
Building Industry]--Minelektrotekhprom [Ministry of the Electrical Equipment 
Industry], Minpribor [Ministry of Instrument Making, Automation Equipment and 
Control Systems], Minelektronprom [Ministry of the Electronics Industry] anu 
other sectors--for makeup of machine tools should be raised. 


Third, we have provided for final turnover of equipment *t the cus*<omer plant, 
inlike the system adopted at Minstankoprom of inviting customers to the sup- 
lier plant and there to operate the machine in manufacture of several parts. 
the installation chief and company service have long become an indispensable 

operating condition of equipment manufacturing enterprises in worldwide prac- 

tice. Orientation toward the customer is a progressive principle of busines:; 

‘ooperation and it should be developed in our system of production relation- 

ships. The decisions of the 25th and 26th CPSU Congresses posed this problem. 


Fourth, equipment must be delivered in a complete set with tools and accessor- 
ies, which is also atypical for Minstankoprom. This condition was vitally 
necessary at VAZ at the time it was started up. After all, all shops were 
structed simultaneously--both the main and auxiliary shops, including the 

tool shops. We could not support ourselves with tools; therefore, we insisted 
on deliveries of tools together with equipment designed for 1,000 hours of op- 
eration. We feel that this item is both a principally important and necessary 
one now for any enterprise. Whereas manufacture of all types of tools is 
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expensive and difficult even under the conditions of such large production 
complexes as VAZ, KamAZ [Kama Automotive Plant], ZIL [Moscow Automotive Plant 
imeni I. A. Likhachev] or GAZ [Gor'kiy Automotive Plant!, then this is some- 
times beyond the capability of small and medium enterprises. 


Delivery of equipment according to general specifications was among other it- 
ems confirmed by a government decree on construction of VAZ. Imported equip- 
ment was purchased for the first and second units of the plant and Soviet 
equipment, made according to this OTU, was purchased for the third unit. A 
sufficient number of years has now passed in order to make convincing compar- 
isons and to make conclusions. The delivery equipment of the third unit 
hardly differed from that purchased abroad. 


And now seven years after start-up of the first unit of the plant, it has now 
become necessary to pur¢Chase equipment, this time with regard to the fact that 
we have organized production of the VAZ=-2121 automobile, known under the name 
Niva. We have again attempted to apply general specifications. But this time 
many enterprises have not accepted them. They said to us: “If you want them 
take the machine tools manufactured according to our individual specifications. 
We cannot offer other equipment.” 


Since the purchases proceeded on common hases, we had no recourse than to 
abandon our own OTU when ordering machine tools. But we had no intention of 
abandoning the level of technology and quality adopted at VAZ. The honor of 
the trademark and fulfillment of warranties given to the customer forced us 
to seek other methods of ensuring the quality and reliability of the automo- 
bile being developed. Roundabout versions of the production process using 
general-purpose equipment were required in manufacture of some parts. Since 
this is inefficient and troublesome in mass production, it was understandable 
to everyone, even those who were not a machine builder. 


Thus, in the Niva manufacturing building, we received a second copy of the 
equipment produced according to the specifications of the manufacturing plants. 
Whereas organization of the production lines of the first three units deliver- 
ed as a complete set according to th OTU of VAZ made it possible to reach 
design capacity rapidly (one third the capacity was achieved in a year--pro- 
duction of 220,000 Zhiguli automobiles, the design indicators that provide for 
production of 660,000 automobiles were completely reached within three years), 
reaching the capacities for 50,000 Niva aitomobiles was drawn out to three 
years. The level of the equipment of the second delivery was of a different 
cloth--it reflected the specifications of the manufacturing plants. 


It is typical that there are enterprises which, having adopted our OTU in 
1972, made a number of design changes in the equipment and emerged to the 
worldwide level in both its reliability and precision. For example, the 
Khar'kov plant imeni Kosior provided us with circular grinding machines. 
Therefore, the machine tcols acquired from it for the Niva building were es- 
sentially at the same level as the grinding equipment of the first unit pur- 
chased from the Normon Company. 


The lesson of Niva was not lost on us. In 1980, beginning preparation for 
production of a new model of the VAZ-2108, taught by bitter experience, we 
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decided to firmly uphold our general specifications. We accumulated suffi- 
cient statistical data over a period of 10 years on the operation of the equip- 
ment and we could familiarize interested organizavions with them--Quality Con- 
trol Inspectorate of Minstankoprom, Gosstandart an- ENIIMS [Experimental 
Scientific Research Institute of Metal Cutting Machine Tools]. These data 
rather clearly show the difference in operation of the equipment of the first 
and second deliveries. 


ENIIMS did not maintain our requirements and they were turned over to Gosstan- 
dart for judgment. They were very understanding in these requirements there. 
Some of them were introduced into GOST [State Standards] and specifications 

and became compulsory for all machine tool building plants in all cases of sup- 
porting deliverers. These are primarily requirements on precision. On the 
whole, the general engineering requirements of VAZ on equipment are not accep- 
ted by Minstankoprom for the 2108 model. 


Among those specifications that they rejected, we feel that the essentially 
important ones are requirements of turnover of the machine tool to the customer. 
Legally this item seems to hardly differ from the edition which Minstankoprom 
proposes--signing an agreement for turnover and an installation chief. But the 
ministry has in mind turnover of a machine tool upon machining of representa- 
tive parts (the most typical ones for the customer) at the manufacturing plant 
and an installation chief at the customer with the equipment operating in idle. 
We insist on an installation chief and turnover of the machine tool at the cus- 
tomer's in machining a specific part with statistical control of dimensions 
rather than at idle. 


The impression is created that Minstankoprom generally does not plan to become 
involved in the company service problem. It is impossible to invite a plant 
representative upon malfunctions of operating equipment--the machine tool is 
turned over and you operate it as you like. Some enterprises do not send their 
own specialists even ‘or the installation chief. A heavy planomilling machine 
from Minsk that has not been put into production has been standing idle at our 
plant for two years. A pleasant exception is the jig-boring machines. A 
‘lear system of maintenance performed by the network of enterprises of VPO 
‘ll-Union Production Association] Remtochstanok has been worked out for them. 


course, it is impossible to reduce everything only to the lack of desire of 
machine tool building enterprises to meet the requirements of customers. A 
lack of economic interest stands behind this. We underpay by 5 percent to 
foreign companies upon delivery of equipment. And we settle our accounts 
fully only after it has been turned over at our plant in operating condition. 
4: pay the enterprises of Minstankoprom fully at once for thir products. 
yerefore, they are unwilling to finish it. They have no intention of in- 
reasing labor expenditures. 


he economic mechanism of the relationships of manufacturers and customers of 
equipment must be improved. This is a real problem for all machine building. 


Our specifications were also not accepted on delivery of equipment in a com- 
plete set with tools and accessories for 1,000 hours of operation and of 








supplying spare parts for the equipment for 10,000 hours of operation. At 
our rates of continuous two-shift operation of equipment, 10,000 hours is not 
so much--2.5 years. And it turns out with the proposed specifications of Min- 
stankoprom that we must immediately begin thinking about manufacture of spare 
parts for it immediately upon receipt of the equipment. In 1980 spare parts 
worth 10 million rubles were manufactured at VAZ for repair-operating needs 
and in 1981 1).2 million rubles'worth were manufactured. 


Foreign companies sell as many spare parts as needed. And the price is con- 
trolled there. Spare parts and parts which are packed up and delivered to- 
gether with the equipment are sold at one price and if they are delivered 
separately they are sold at another price. Moreover, they are more expensive 
by a specific percentage with each following year after production of the ma- 
chine. The manufacturer then does not bear a loss in their production and he 
has no loss in producing spare parts for articles which have already been taken 
out of production. 


The output of spare parts should also be regulated by means of the economic 
mechanism. But Minstankoprom should first create a leval position on manufac- 
ture of spare parts would regulate the legal aspect of the activity of all en- 
terprises of the sector in solving this problem. 


The following task is posed in the "Basic Directions for Economic and Social 
Development of the USSR for the Period 1981-1985 and for the Period Up to 
1990": “Provide delivery of complete sets of equipment of high plant readi- 
ness according to the customers’ requirements and starting-adjusting operation 
and turnover of this equipment to customers by machine building enterprises 
and associations." Fulfillment of this task depends on the extent to which 
the regulating propositions and instructions of Gosstandart, legal questions 
and the economic mechanism of equipment deliveries are tied in. 


Now a few words about our production requirements on special equipment. Auto- 
matic lines and automatic machine tools should have a minimum number of main- 
tenance personnel. To do this, the maximum concentration of operations must 
be provided in their designs. Little automatic equipment is now produced, 
maintenance of which is related to a large number of manual operations. Thus, 
we should maintain a prefinishing section with general-purpose equipment in 
which drilling and milling of parts machined on these automatic machines are 
carried out for the automatic lathes of the Kiev, Moscow and Zhitomir plants. 
The most unpleasant position is the Emery section where manual cleaning must 
be done after automatic machining of parts. A number of accessories that com- 
pletely eliminate prefinishing operations have been provided in our similar 
imported equipment. 


The machine tool builders are especially unwilling to become involved in the 
problem of combining automatic machining of parts to automatic loading and un- 
loading. Each plant begins to develop loading devices through its own efforts. 
Moreover, production of them could be organized on scales of the entire sector 
of Minstankoprom and could be standardized for ease of operation. 








Problems of transport tie-in of automatic equipment, combining operations by 
building some machine tools into an automatic line, for exampie, boring or 
broaching machines, are related to this problem. Western companies develop 
special models of machine tools designed for being built into production-flow 
lines. This trend has not yet been developed in the Soviet Union. For exam- 
ple, the Moscow Aut-matic Production Line Plant does not make any boring ma- 
chine tools and does not build them into lines. We must become involved in 
this ourselves. 


The machine tool building plants have demonstrated that they can do much if 
required. The Yeysk Plant made two machine tools for us in 1970 for manu- 
facture of camshafts. They were outfitted with everything required: both 
automatic loading and unloading devices and transport links. The plant manu- 
factured a third section eight years later but without any additional devices 
at all. We made them ourselves. The entire paradox is that the Krasnodar 
Design Office (SKB AI), which is a developer of machine tools for the Yeysk 
Plant, designed these devices for us. And as the Khar'kov workers began pro- 
ducing grinding machine tools with automatic loading, they continued to do so 
even today. 


It is better to pay more for outfitted equipment than to have people involved 
in heavy manual operations. Every additional person is not only a surplus of 
workers who are now so expensive, but also an additional apartment, wage, 
kindergartens and much more. Automation is not only an economic but an impor- 
tant social problem as well. 


Adjustment of tools outside the machine tool. There is a definite standard 
for it on the European scale. It provides that the equipment manufacturers 
outfit machine tools with special tool cabinets and accessories for adjustment. 
If a tool must be replaced, it is sufficient to remove one unit from the ma- 
chine tool and to insert another, adjusted by means of these special devices. 


» have included these accessories to equipment in our OTU. Some of our sup- 
pliers have accepted this condition and provide us with accessories for ad- 
istment. We develop them through our own efforts for the remaining equipment. t 
we cannot operate without them. This would be equivalent to increasing the 
’ luction areas, rumber of operators and adjusters and acquiring additional 
equipment. 


The problem of devices for adjustment is timely for all automatic equipment 
and for machine tools with ChPU [Numerical program control]. To fool around 
‘ith adjustment when an expensive machine is standing idle is an unforgiveable 
‘in! This problem must be solved on the scale of the entire machine tool 

iilding sector. Centralized production of accessories for adjustment outside 
the machine tool, and standardized ones at that which could be used with any 
equipment, must be organized. 


Atter all the foregoing it is more understandable why we must develop our own 
machine tool building. We manufacture nonstandard equipment, special machine 
tools, transport systems and automatic parts loading and unloading devices. 
tut besides this we sometimes are forced to produce automatic lines and 
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machine tools similar to those produced by Minstankprom. This happens when 
this sector refuses to deliver them within the deadlines required by us. 


We are manufacturing through our own efforts a large number of assembly ma- 
chine tools and washing machines since no one produces them on a centralized 
basis. For this reason we are producing much casting equipment, for example, 
for removable-flask molding. And we are making facing lathes for the entire 
automotive industry. Some design solutions for these machine tools have been 
patented. Because of our production, the sectors have managed to reject im- 
ports of these machine tools and to save 500,000 foreign currency rubles 
annually. 


We have been faced recently with yet another problem--the use of machine tools 
with numerical program control. The fact is that each new automobile, before 
going onto the flow line, goes through a series of checks and tests. Only 
then is the model confirmed and special production equipment is ordered for 
it. We decided at VAZ to expand the scales of this work and besides the ex- 
perimental shop managed by the chief designer, to develop a small-series shop 
to produce 300 automobiles annually. And this is quite a different type of 
production. The small-series shop will be the instance where each new model 
will undergo testing and experimental checking with high reliability. It has 
been decided to equip this shop with machine tools which ChPU. 


Turning to equipment with program control, we are guided by the following 
concepts: 


to reduce the laboriousness of manufacturing small-series automobiles 
within 3-4 years compared to the first models made in an experimental shop on 
general-purpose machine tools; 


to have high machining precision and at the same time not to depend on 
worker qualifications. 


Being involved in machine tools with ChPU, we have encountered difficulties 
which we did not suspect earlier: the different systems nature of programmed 
devices and the shortage of engineering and programmer personnel. They are 
trained, insofar as we have been able to establish, only by the Tomsk Polytech- 
nical Institute. It is even more complicated to acquire spare parts, for ex- 
ample, ball screw pairs for machine tools with ChPU. 


Soviet machine tools with ChPU are delivered as general-purpose types--without 
tools and accessories. Only the Krasnyy Prole’ariy Plant produces 30 unsharp- 
ened plates and 5-6 holders. We had to mainly make the tool equipment for ma- 
achine tools with ChPU and for all the special metalworking equipment our- 
selves. We have our own standards for cutting and auxiliary tools that are 
stricter than those at specialized tool plants. We use extensively multisided 
unsharpened hard-alloy plates with mechanical attachment instead of soldered 
cutters. A system for standardized attachment of cutting tools has been de- 
veloped at VAZ for machine tools with ChPU. It can be used with any model of 
this type of equipment. 








The stability of the tool and the cutting speed are of enormous significance 
for efficient use of automatic equipment and programmed machine tools. There 
are operations where hard alloy cutters are inadequate and the use of a tool 
made from synthetic superhard materials becomes even more necessary, for ex- 
ample, when machining brake drums, flywheels and some other parts. Hard-alloy 
tools permit machining of 2,009 parts without replacement and synthetic dia- 
mond tools permit machining of 45,000 parts. What a different order of fig- 
ures! We constantly feel the shortage of tools based on superhard synthetic 
materials. Minstankoprom is very slowly developing capacities to produce 
these most promising tools. There are no other sources of obtaininc them in 
the country. 


Thus, these are the main problems which VAZ encounters in operation and repair 
of metalworking equipment. In ending my talk about them, I must again turn to 
problems of planning and management. The desire to produce volumes and to 
provide the planned increase of machine tool production in units forces enter- 
prises to avoid excessive labor expenditures, without which the production 
capabilities of equipment could not be increased. Hence, its low level of be- 
ing equipped with automatic loading devices and transport links, accessories 
for adjustment, tools and so on. 


One trait is indicated in the relationships of machine tool building and cus- 
tomers about the imperfection of economic management of development of new 
equipment. Customers, upon ordering the equipment, should offer calculation- 
about the effectiveness of intreducing it. Our calculations very frequently 
do not satisfy Minstankoprom, since we compare the equipment being ordered to 
that which we had earlier--what we obtained for the first imported units or 
from our own general specifications. To the extent that the ma:ufacturing 
plants do not accept many of the OTU conditions, the equipment that they man- 
ufacture for us will be lower in level and its economic effect has a minus 
sign. Minstankoprom suggests comparison with the baseline model, that is, to 
a general-purpose machine tool. We don’* even have any concepts about this 
simplest equipment, the great grandparent of our special machine tool or auto- 
matic line. The machine tool builders then make calculations themselves. And 
we are supposed to sign it! They drive us into a corner: if you don't sign 
it you won't receive the machine tool. 


Tasks for increasing the output of progressive equipment with numerical program 
control, automatic lines and complexes, equipment production corresponding to 
specific operating conditions in different sectors of the national economy and 
regions of the country are posed in the “Basic directions for economic and 
social development of the USSR for the period 1981-1985 and for the period up 
to 1990." And this means that machine tool building must intensify its ori- 
entation toward the requests of the customer. Specific principles and condi- 
tions for equipment deliveries are required. 


: feel that many items of the VAZ general specifications can be used in de- 
velopment of these unified conditions. Specifically, the requirements on pre- 
cision norms and the level of makeup units, conditions for turnover of a ma- 
chine tool to the customer, conditions of supply with spare parts and outfit- 
ting with tools and accessories for adjustment of it. The legal unity of 





requirements on equipment deliveries permits all machine tool building enter- 
prises to be on equal conditions with respect to customers. 


The legal and technical requirements on equipment should be reinforced by 
economic measures of incentives for improving it in planning, pricing, payment 
for company service and spare parts production. 


COPYRIGHT: Izdatel'stvo “Nauka”, “Ekonomika i organizatsiya promyshlennogo 
proizvodstva", 1982 
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[Article by Candidate of Technical Sciences D. I. Semenchenko, deputy director 
for scientific work, All-Union Scientific Research Institute of Tools, Moscow] 


[Text] It has been historically established that Soviet tool production is 
mainly decentralized in nature. During industrialization the country was 
faced with the task of concentrating attention on development of Soviet ma- 
chine building. It was solved successfully. However, priority use of capital 
expenditures to develop equipment production, including machine tool building 
equipment, was reflected to a specific degree in rates of development of tool 
production, which were lower than in machine tool building, and in the specif- 
ics of its organization. 


One-third of the tools now produced in the country are manufactured at spe- 
cialized enterprises of the Ministry of the Machine Tool and Tool Building 
Industry and two-thirds are manufactured in the tool shops of enterprises of 
iifferent sectors. 


Is this cood or bad? There is no clear answer to this question. Specialized 
tool plants of Minstankoprom [Ministry of Machine Tool and Tool Building In- 
dustry] make standard tools of good quality and sufficiently low cost. The 
other part of tool production, concentration in the tool shops of many sectors, 
is nonuniform. On the one hand, large tool shops of machine building enter- 
prises provided with highly qualified personnel and modern equipment produce 
high-quality articles. A trend is noted here to centralize and specialize 
tool production on the sector scale, as has already been done in the Ministry 
of Tractor and Agricultural Machine Building. The chief of the VPO [All- 
inion Production Association] Soyuzpromtekhavtomatizatsiya V. P. Yefimenko* 
told at EKO [EKONOMIKA I ORGANIZATSIYA PROMYSHLENNOGO PROIZVODSTVA] about how 
there are several specialized tool plants in the VPO and the remaining produc- 
tion is included in associations in the form of plants or shops converted to 
centralized planning. On the other hand, there are many small tool shops at 
enterprises of many sectors that manufacture tools, imperfect in quality and 
lesign, with high specific expenditures. 





"See EKO, “o 10, 1979, for broader aspects. 





Therefore, the following tasks are quite obvious: first, accelerate the rates 
of development of the specialized tool sector and second release small ineffi- 
cient tool shops while retaining large shops. They are especially timely now 
with regard to the problem of providing modern metal cutting equipment with 
tools: machining centers and machine tools with numerical program control, 
automatic and semiautomatic machines, automatic lines and so on. 


Organization of producing a standard set of cutting tools for machine tools 
with ChPU [Numerical program control], but in very limited nomenclature and 
very small numbers, was begun at the Orsha, Tbilisi and Khar'‘kov tool plants 
during the 10th Five- Year Plan when the scales of production of these machine 
tools were increased. These enterprises can satisfy the needs of machine 
tool builders only to an insignificant degree. 


Such a new problem as manufacture of auxiliary tools to strengthen the cutting 
tools on machine tools with ChPU, including those on multitool machines of 

the “machining center” type, arose during this period. The Riga Experimental 
Production Equipment Plant and the Kalinin Die Plant, VPO Soyuzosnastka, were 
perhaps somewhat better prepared than others to solve these problems. But 
first, they will be able to satisfy only minimum needs and second to take on 
themselves of only several types of tools. 


Auxiliary tools for machines with numerical program control are now manufac- 
tured by the machine tool plants themselves. They must recruit personnel from 
the output of basic products to do this and they must seek out additional 
reas and capacities which these enterprises do not have available. 


Both directions--production of cutting and auxiliary tools for equipment with 
program control--are needed in accelerated development. In this regard it is 
impossible to take into account the rates of reconstruction and re-equipping 
of existing plants and development of new capacities designed for these types 
of tools. 


The next important problem related to improving the structure of the machine 
tool stock is expansion of the tool nomenclature of a higher technical level, 
increasing its resistance and strength and increasing the operating life. 


Solid alloy cutters with mechanical attachment of multisided unresharpened 
plates (MNP) find wide application in worldwide practice. If one side becomes 
dull, one only has to turn the plate and one can continue to machine parts. 
This if of especially important significance when operating such expensive 
equipment as machine tools with ChPU and machining centers. 


Multisided unresharpened plates are not only distinguished by operating con- 
venience, but also permit one to return up to 90 percent of the solid alloy 
mass for secondary extraction of scarce tungsten. Therefore, our tasksedurin,y 
the next few years is to reduce the output of cutting tools and milling cut- 
ters with soldered hard alloy plates and to increase the production of tools 
with mechanical attachment of MNP. 
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uur institute began work as early as 1960 to develop tools from hard alloys 
with mechanical attachment of the cutting part. Twenty years have passed. 


Unfortunately, production of tools is not being developed at the rates that 
are required. Much time was lost on forcing the manufacturers of hard alloys 
(enterprises of Mintsvetmet [Ministry of Nonferrous Metallurgy]) to provide 

uS with the required plates. When we began to become involved in this problem 
20 years ago, the enginee-ing level of plates was satisfactory. The precision 
requirements on the plates then increased. Foreign manufacturers knew how to 
increase the quality of plates, while the quality of ours remained as 
previous_y. 


To do justice, it should be said that Minstankoprom is not supplying nonfer- 
rous metallurgy with the machine tools required to machine these plates. VAZ 
[Yolga Automotive Plant], KamAZ [Kama Automotive Plant] and some aviation 
plants have transferred part of their foreign currency funds to Mintsvetmet to 
purchase equipment to produce hard alloy plates. Apparently, nonferrous metal- 
lurgy is primarily supplying them. The tool plants of the specialized sector, 
according to our analysis, are receiving one-fifth the MNP required. 


The majority of hard alloy tools is produced with welded-on cutting edge. It 
must be constantly resharpened, due to which cracks form and accuracy is lost. 
We have proposed cooperation with nonferrous metallurgy in solving the prob- 
lem of more efficient design of hard alloy tools, but we heve received no 
response. 


Hard alloys for tools are produced in worldwide practice at the same plants 
where they are manufactured. Therefore, there is the capability of greater 
flexibility and greater maneuverability in organization of production. Being 
subordinate to the tool makers, hard alloy production is adjusted as required 
it a given moment. Our problem is artificially divided. There are scientif- 
ic subdivisions and several hard alloy combines (the best of which is the Mos- 
cow Combine). We are involved in problems of designing tools from hard alloys 
ind in the techniques of using them in metal working. We feel that it is more 
teasible to concentra*e the hard alloy manufacturing plants in the same agency 
with tool plants. 


main tool material continues to be high-speed steel, the fraction of 


which is up to 68 percent of manufactured tools. And as a whole the structure 
of the materials used in tool production appears as follows: 68 percent to 
high-speed steel, 20 percent to hard alloys, 8 percent to carbon steel (it is 
long past time to stop using carbon steel due to its insufficient life and 
productivity. However, use of it during the past few years has even begun to 


ncerease with regard to the shortage of high-speed steel) and 4 percent to 
er: et plates and superhard materials produced on the basis «* artificial 


vnthesis. 


me of the most promisir, is production of tools from superhard synthetic ma- 
terials: polycrystalline diamonds and boron nitride. Our institute is work- 
ing jointly with the Institute of High-Pressure Physics and the Institute of 
lard Alloy Physics, USSR Academy of Sciences, Institutes of Superhard Mater- 
ials and Problems of Materials Science, Ukrainian SS" Academy of Sciences, 











and a number of sector institutes on this problem. It is capable of processing 
those materials with which neither hard alloy cutters nor high-speed steel 
have been able to cope: rough sulphur and chilled cast iron, steel of any 
hardness and hard alloys. In this case the machining surface competes with 
grinding and is free in many cases of finishing operations. The time advan- 
tage is 3-6 times greater compared to cutting with hard alloys. 


Tools made from superhard materials are competitive on the foreign market. 
Our institute has sold three licenses for the technology of machining with 
milling cutters and cutting tools from a composite based on boron nitride. 


Output of this highly efficient tool has been organized at a number of plants 
of Minstankoprom at Moscow, Leningrad, Poltava and Yerevan. Its production 
increased tenfold during the Ninth Five-Year Plan compared to the Eighth 
Five-Year Plan and increased threefold during the 10th Five-Year Plan compared 
to the Ninth Five-Year Plan. It is planned to increase production another 

1.5 times during the llth Five-Year Plan. The rates seem to be impressive 

but they are still insufficient. The limited capabilities of equipment to 
lesign plates from superhard synthetic materials are being hindered, although 
progress in this direction has been noted recently. An installation for auto- 
matic synthesis of synthetic materials (ASIM) has been created at VNIIAlmaz 
[expansion unknown]. Wine installations are already in operation at the abra- 
Sives plant. Whereas an operator serviced 2-3 installations previously in 
syni.esis of synthetic diamonds, he can service 15 after introduction after 
introduction of ASIM and tocl quality is being increased. 


Another modern direction of tool production--manufacture of milling cutters 
from ceramic-mineral plates--is also being slowly developed. In 1952-1954, 
when mineral ceramics had only begun to be used in cutting metals, our country 
occupied the leading position in the world in development of this technology. 
At that time production of ceramic-mineral plates was organized at the Moscow 
Hard Alloy Combine. The ceramic cutters had one deficiency: they were too 
brittle. Therefore, despite the considerable increase of the speeds of ma- 
chining metals when using ceramics even compared to hard alloys (twofold or 
more), machine tool operators soon lost their taste for this tool. Instead 

of finding ways to increase the life of mineral-cera.ics, they all became cool 
te it--the developer institutes, manufacturers and consumers. They returned 
to this problem 20 years later due to the initiative of VAZ specialists. 

Along with some other production processes of the Fiat Company, machining of 
parts from high-strength cast iron with cutters and mineral-ceramic plates 
arrived at the Volga Automotive Plant. If the VAZ workers had replaced this 
technology with cutting with hard alloy plates, they would have been forced 

to deliver two or three times more metalworking machine tools in these opera- 
tions. To the credit of the specialists at the automotive plant, they were 

in the leading positions here and insisted on the use of mineral-ceramics. 

The scientific subdivisions which were developing the composition of mi>eral- 
ceramics then had to return to the problem (enterprises of Mintsvetmet manu- 
facture mineral-ceramic plates). The problem of producing a stronger composi- 
tion was posed. The technology of hot molding of ceramic plates is being 
leveloped. A total of 500,0900-600,000 plates is being manufactured in the 
country annually and 10 million units are needed. By 1985 it will increase to 
15 million units annually. 








Expansion of industrial production and the use of mineral-ceramic plates will 
make it possible not cmly to save hard alloys but to increase labor productiv- 


, 


ity in metalworking 1.5-2-fold compared to them. 
. large reserve to meet the need for tools is their proper operation. Checks 
of 109 plants of different sectors of industry, made by Orgpriminstrument 
[Expansion unknown] at our scientific research institute, showed that the la- 
bor productivity of machine tool operators can be increased by 3-5 percent by 
increasing the technical level of tool operation. A technical inspection 
service of tool operation, similar to the departments of tool analysis of VAZ, 
can be organized at machine building and machine tool building plants. 


Problems of tool production require operational solution since further devel- 
opment of machine tool building and machine building largely depends on this. 
An intersector complex program is required in which all of the most important 
aspects of the problem would be taken into account--material support, the 
level of technical equipping and prospects for use of new technologies, devel- 
opment of capacities and their reconstruction and personnel training. 


PYRIGHT: Izdatel'‘stvo “Nauka”, “Ekonomika i organisatsiya promyshlennogo 
proizvodstva", 1982 
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[Interview with chief of machine tool building department, USSR Gosplar, L. N. 
Snovskiy, by special EKO correspondent I. Ognev] 


[Text] [Question] Lev Nikolayevich, permit me to begin with questions related 
to the machine tool stock, its size and structure. The “roundtable” partici- 
pants persistently said that it is impossible to expand the stock more and 
that the rates of renovation should be increased. 


[Answer] I will say immediately that it is planned to reduce somewhat the 
output of machine tools (from 200,000 to 170,000-180,000 units ar.iually) and 
Simultaneously to accelerate renovation of the stock by a factor of 1. 2 dur- 
ing the llth Five-Year Plan compared to the 10th Five-Year Plan. But in or- 
der for this maneuver to succeed it is necessary that new machine tools be a 
minimum of 1.5-fold higher in productivity compavted to those produced during 
the 10th Five-Year Plan. 


[Question] This means that the deadlines for assimilation of new types of 
equipment must be reduced sharply. 


[Answer] Of course! But this is one aspect of the matter. Another is that 
we presently have an inadequate kncwledge of our own machine tool stock in 
the country. We frequently compare it to the machine tool stock of different 
countries. But do we talk about whether things are comparable? For example, 
machine tools costing up to $1,000 are highly regarded «a the United States. 
These are small machine tools. It is clear that you can't get along without 
them as a home cannot get along without scissors. Different types of sharpen- 
ers and bench drills are also required by both the rural forge, the school 
and the vocational-technical school, but it is also clear that this equipment 
is auxiliary and des nct determine scientific and technical progress. How 
many machine tools are in its stock? What is its fraction? We find this out 
from the list of equipment produced at the beginning of 1981. We analyze its 
results and we make the corresponding conclusions from this. 


It is frequently said that the stock is large and there are not enough ma- 
chine tool operators. In fact no one knows how many there are. A person is 








sometimes called an operator due to incomplete rate schedules. We are await- 
ing refinement of these data as well from the inventory. 


{puestion] And how did the output structure look during the previous ‘ive- 
year plan? 


[Answer] There were serious structural changes in the overall reductivn of 
machine tool output, especially those with manual control, during the 10th 
Five-Year Plan. The output of speciai machine tools was increased by 37 per- 
cent and output of machine tools with ChPU was increased by 60 percent, but 
the fraction of general-purpose machine tools and those with manual control 

is still high. The task posed by the decisions of the party is to increase 
the fraction of progressive machines. They are being produced by 25-30 
plants--the Gor'kiy, Ivanovo, Ryazan', Leningrad, Moscow and others. We are 
now seeking ways of how to ircrease the production of these machine tools 
there. We are also thinking how the plants that produce simple machine tools, 
without which one cannot get along, can be specialized. Of course, they are 
unable to convert immediately to complex machines, but why could they not 
make assemblies and parts on a cooperative basis for plants producing progres- 
Sive equipment? 


[Question] This means that these changes are planned for the current five- 
year plan. 


[Answer] Machine tool building will be develonved during this period at ac- 
celerated rates. Capital investments will be increased more than twofold. 
But it will not be possible to completely return these funds during the llth 
Five-Year Plan. After all, machine tocol building has recently been developed 
at slower rates than machine building as a whole and this cannot help but 
have an effect. For example, 7-8 years ago we almost never purchased heavy 
machine tools but on the contrary sold a good many of them. Fxports have 

now been significantly reduced but we have a serious shortage in a number of 


Duestion] How did this situation develop? 


swer] Because we did not respond in time to the process which was planned 
in different areas of technology, including the increase of the unit capaci- 
ties of machines, assemblies and production units. Quite different equipment 
was required to manufacture them. The highest volumes of capital investments 
are now directed toward these goals but we will receive a return within 10 


Years. 


it this is equipment for unit production and mass production as well. VAZ, 
(Expansion unknown], ZIL [Moscow Automotive Plant imeni I. A. Likhachev] 
\1 other automotive and transport plants should either change their products 
‘rr should expand. To do this, they need a considerable amount of automatic 
production lines. This means that new additional capacities are needed in 
special and unit machine tools and automatic production lines. Substantial 
‘apital investments have also been allocated for this. 





Finally, take small-series production. Its fraction is high in machine build- 
ing. In order to switch rapidly from one type of equipment to another, a 
flexible technology using machine tools with ChPU, including machining centers, 
is required. It is planned to increase production of this equipment both by 
construction of new enterprises and by respecialization of existing enterprises 
and by reducing the production of general-purpose machine tools with manual 
control. 


As you can see, a significant change of the equipment output structure is 
planned by decrees of directive organizations and by our plans. However, the 
r nistries have presented more modest plans. 


[Question] And what changes are planned in production of finishing equipment. 


[Answer] You understand what the paradox is here. On the one hand, we have 
a specific weight of finishing equipment less than in industrially developed 
countries. So then, customers should flood us with requests to develop pro- 
duction of this equipmen:-. But we do not feel any special insistence on 
their part, with the exception of such mass production sectors as truck-trac- 
tor. Andon the contrary, there is a great demand for lathes, milling ma- 
chines and other machine tools with manual control. 


[Question] What is the cause of this indifference. 


[Answer] Obviously, it is in the billets and insufficiently high level of 
production processes in plant plans. The more precise a blank is, the more or 
acute need there is for finishing equipment. And on the contrary, the less 
the blank approaches a part, the greater the weight of lathe, milling and 
other rough operations. You know that we cannot brag about the high utiliza- 
tion factor of metal in machine building as a whole and it is even lower in 
machine tool building. Moreover, the fraction of forge-press equipment in 
our machine tool stock is now the same as in the United States, while we make 
fewer precision blanks. Why is this? After all, there is a forge at any 
enterprise. But you take a look and you find ordinary hammers and few dies. 
This means that free forging predominates in which one does not avoid large 
allowances on the blank. I am no longer talking about the grade of metal, 
which also affects the amount of cuttings. 


Of course, production of forge-press equipment must be developed which yields 
a precision blank, including those from metal powders. 


[Question] What is planned for this during the lith Five-Year Plan. 


[Answer] Considerable efforts were undertaken even during the 10th Five-Year 
Plan. Compared to the Ninth Five-Year Plan, capital investments for these 
purposes and they will increase an additional twofold during the current five- 
year plan compared to the 10th. Undoubtedly, we will feel a return during 
this five-year plan, but no revolutionary changes will occur in the equipment 
structure. We will especially feel a shortage of precision equipment. Al- 
though, I repeat that it would not be correct to judge this only by demand. 
The demand for equipment is an insidious business. If one follows only it, 








one can form such a stock. Here is yet another example for you--the demand 
for machining centers is much less than for the same general-purpose machine 
tools with manual control. This was the same situation several years agu 
with machine tools with ChPU. They frequently had to be imposed on plants. 


[Question] How do you explain this conservatism. 


[Answer] By the level of technologies. Sectors, with the exception of per- 
haps automotive builders, very timidly accept progressive proposals. First, 
they simply know little abovt them. Second, if they did know, they did not 
always hope to receive the corresponding equipment for these plans and the 
main thing, to receive it within the deadline. This is how technology is or- 
ganized for which deliveries are guaranteed. And third, the machine tool 
builders themselves should form the demand for progressive technologies, but 
they are little involved in this. So production of a single article must be 
begun. The plan required a large number of general-purpose machine tools 
with manual control from the Leningrad and Ivanovo plants. It would essen- 
tially have to turn over the annual production of this model. We advised them 
to turn attention to the technology and travel to Ivanovo for consultation. 
As a result the plant got alona with one-third or even one-fourth--I don't 
remember exactly-~- fewer machine toolr. 


fhe controversy is still not ended with equipment manufacturers for gas-pump- 
ing stations. They request nine 5-meter vertical turning lathes. We looked 
at the part--it is high, it has to be bored from inside in darkness. Why is 
this technology required? We suggested another--you can get along in the ex- 
treme case with two to four machine tools. I ask the chief engineer: Why 
irag this technology into the 2lst century? He is silent. And incidentally, 
-meter machine tool is required for three parts, while a 2-meter tool is 


required for the remaining parts. But they order the maximum amount of equip- 
ment for all situations. 
f 
iestion] The “roundtable” participants turned attention to this aspect. j 
‘tigations show that the size parameters of parts in machine building are 
creasing while those of machine tools will increase. 
wer) Everyone is attempting to produce larger machine tools. For exam- 
ble, the Dmitrov Plant makes milling machines with table 250 mm wide, the 
Vilnius plant makes them 200 mm wide, while the Gor'kiy plant makes them 320- 


4 mu wide. The output at Dmitrov and Vilnius can now be reduced, while 

there is a great demand for Gor'kiy machine tools. There is also the matter 

‘f price. The Gor'kiy machine tool builders produce approximately 8,000 ma- 
ines annually and of course they will be less expensive in this volume! But 

those plants have fewer but more expensive machine tools because they make 

Re to 3,000 units annually. 


the other hand, let us see how the customer answers who has bought a less 
‘nsive machine, only in the percentage of payment for funds which he 

places in cost. I feel that the plant should achieve a standard following 

‘he machine tool: pay so many rubles of products with this machine. The plant 








capacity is being determined by a bottleneck. Most frequently this is 20-30 
machine tools operating in two and sometimes in three shifts. But the remain- 
ing 200 are not as loaded. But the director still doesn't do envtiing for 
his neighbor who does not have these machine tools. How then is cooperation 
to develop? Obviously, both economic an? organizational levers are required. 
I have in mind territorial organizations which have specifically utilized thr 
capabilities of cooperation. 


[Question] If you do not object, Lev Nikolayevich, let us talk a little of 
how machine tool builders can influence formation of the production orienta- 
tion o- customers. 


[Answer] At one time I suggested that a small group of 5-6 specialists, per- 
haps retirees, be created at Minstankoprom so that they could provide conclu- 
sions for all plans of machine building plants. What equipment should be in- 
cluded in the plan? How do they plan to utilize it? The ministry did not 
react to this. 


[Question] But still there are sector expert councils. 


[Answer] They do rot interfere sufficiently in production policy and some- 
times because of their inadequate knowledge. I understand that machine tool 
builders are unable to affect all machine building. But they should at least 
keep in mind the most fund-consuming scarce eauipment. It is necessary here 
to deliver complete sets rather than individual machine tools. But how to 
accomplish this organizationally is a problem still to be worked on and this 
should be done as soon as possible. 


I would like to turn special attention to the fact th « it is incorrect to 
judge the need for requested demand--the requests of customers, as shown by 
experience, are hardly responsible. For example, it is unclear how many ma- 
chine tools with ChPU and machining centers are required. There is a method 
but it is imprecise and it proceeds from the current status of the stock. 
Hence, there are also controversies specifically with the Ivanovo workers. 
Based on analysis of current and future progressive technologies, it is ex- 
tremely important for institutes to determine the calculated needs. Gosplan 
will then plan properly. I think that the machine tool builders should take 
this serious when they actually satisfy the needs. 


[Question] Lev Nikolayevich, one additional question troubles many. Approx- 
imately half the machine tool stock is outside machine building. 


[Answer] This is not because of the good life. And it is explained by the 
fact that the machine builders do not always produce spare parts in sufficient 
quantities. Approximately half of the machine tool stock is outside machine 
building. The trend of machine tools to other than machine building was re- 
duced sharply during the past few years. But the pressure on Gosplan is 
stronq. Obviously, this line must be held even more rigidly. How is this 

so? Minrybkhoz [Ministry of the Fish Industry] constructed a “box,” capital 
investments were found under the pretext that there were not enough spare 
parts. The "box" must now be repaired with @quipment. They come to request 








“give it!” What? The usual general-purpose low-productive ecuipment. And 
th. return of a machine tool is three times less here than in machine building. 
How will it be with agriculture? They also have norms: so many lathes and 
milling machines per 10, 50, 100 tractors or combines. The countryside col- 
lects much equipment but its return is several times less than that in machine 
building. I was interested in how many MTS [Machine and tractor station] 
there were at one time. There were approximately 10,000. All of them had 
Spare parts warehouses. Since then more roads have been built, the entire 
infrastructure was improved and communications between kolkhozes and sovkhozes 
were more reliable. But the number of spare parts warehouses increased ten- 
fold. Place one part each in each warehouse and the need will jump even more. 
.f course, there was more equipment but centralization here had to be more 
rigid, but on the other hand, wholesale trade and inter-rayon warehouses are 
what is now being done in Moldavia. The machine tool stock can then be re- 


+ 


duced painlessly. 


[Question] The unmoderated appetite for spare parts was caused by the low 
quality of agricultural equipment. 


[Answer] We must engage especially persistently in specialization and cooper- 
ation. Everything is unusually closely related here. Take the repair of ma- 
‘-hine tools--it is done at each plant! Of course, the company repair is 
required. We plan to increase it twofold during the llth Five-Year Plan. 
There are quite a few but if you look at specific volumes they will increase 
only to 40-48 million rubles. This is of course low. 


(>uestion] And how many do you feel are required? 


Answer] I cannot yet say, this must be carefully analyzed, but I feel sev- 
eral times more. After all, not all equipment must be repaired at once but 
that which is effective. I feel that it is better for us to concentrate on 
ervice of new machine tools, especially those with ChPU, rather than on re- 
pair of general-purpose machine tools with manual control. This direction is 
only developing, there are many questions and they must be primarily worked on. 


stion] They talked much and hotly about service at the "roundtable." Al- 
“soft goods" are counted in the sales volume, the director constantly 
a hard choice: either become involved in service or produce machine tools. 
The choice is frequently predetermined. 


newer] Probably some norm is also necessary here. I visited the United 
tates in 1973 and I determined that approximately one-third of the activity 
rachine tool building companies consists of various types of service--re- 
ile, modernization or repair of machine tools. For example, an old machine 
ol is replaced by a more productive one and the old machine tool is resold 
: small entrepreneur or is modernized. We have neither the taste nor in- 
t in this activity, although it is extremely necessary. And we attempt 

to provide a plan for the entire "piece" at Gosplan, but do not leave free 
‘apacities for service. Corresponding norms are required. This is the duty 
economic science. Some plants are meeting the needs for their own equip- 

ment relatively better and they have the capability of becoming basically 








involved in service. Of course, this is a tedious matter but it must be 
deve loped. 


{Question] Well, then, let's summarize the topic related to the machine tool 
stock. 


{Answer] First, its structure is changing and there will be fewer general- 
purpose machine tools or rather those with manual control. Second, the frac- 
tion of progressive equipment in production will increase: that with ChnPU, 
machining centers, automatic and semiautomatic machines of all groups and 
automatic production lines. This has already been included in the plan. 
Third, the structure of forge-press equipment must be changed and blanks with 
minimum allowances must be produced. Fourth, production complexes, including 
equipping machine tools, forge-press machines and other equipment with auto- 
matic robot-manipulators, must be developed. 


{Questicn] Now if you do not object, a word about tools. Specialists feel 
that if there are a sufficient quantity of good tools, then the efficiency of 
the machine tool is immediately raised hy 25-30 percent. 


[Answer] Of course! Taylor said that machine tool productivity relies on the 
end of the cutter. And we are making machine tools and fittings that cost 
much less per ruble of machine tool cost than in industrially developed coun- 
tries. The specialized enterprises of Minstankoprom are now adequately meet- 
ing the needs for tools. The greater part of tools, especially special tools, 
is manufactured in tool shops of machine building plants. 


The situation with materials, especially with tungsten, has become complicated 
during the past few years. And not only in our country but in the entire 
world. Whereas the rates of tool production were the same earlier, they have 
now decreased. The only way out is to convert to other materials--from welded- 
on cutters to multisided plates and to apply coatings of metal powders, to use 
ceramics and non-tungsten materials, including synthetic materials. Their use 
will increase several-fold during the llth Five-Year Plan, but the specific 
weight is still insufficient. 


[Question] How do you feel, is it efficient to make such a large number of 
toois at s vecialized enterprises? 


[Answer] I am not a proponent of extremes. The truth as always is in the 
middle. Why do not large users of tools, for example, the truck-tractor in- 
dustry, not make them for themselves? This is the practice throughout the 
world and not only in tools but in special equipment as well. 


[Question] This means that you feel it is normal that AvtoVAZ [Expansion un- 
known], for example, has all production of its special equipment, including 
tools and fittings. 


[Answer] And why not? Take the large automotive concerns: they provide 
themselves with this equipment, fittings and tools and also deliver more to 
the market. 





[>uestion] Let us touch on makeup units. How do you, Lev Nikolayevich, evalu- 
ate the maneuver of the Ivanovo Machine Tool Building Association, which, hav- 
ing become interested in customers, receives currency from them, purchases 
“hPU systems, electric drives and miscellaneous items from well-known compan- 
ies and delivers machining centers with these makeup units to their own, if 
one may say so, creditors. The plant has recommended itself well in the eyes 
of customers and has forced out foreign companies on the domestic market to 
some degree. 


[Answer] This path is justified only during the ini ial stage of assimilating 
new equipment. Our country is a too capacious consumer to purchase everything. 
One can buy initially but then one must make everything himself. The machine 
tool builders must work here in close contact with the producers of makeup 


articles. 


[Question] It is difficult not to agree with you, but judging by the state- 
ments of representatives of Minpribor at the “roundtable,” the situation will 
not become much better with ChPU systems during the llth Five-Year Plan. 


[Answer] Besides Minpribor. Minelektronprom [Ministry of the Flectronics In- 
dustry] has become involved in this problem and the machine tool builders 
should work more closely with it. But 1 generally have a special opinion with 
respect to makeup units. The machine tool builders should themselves have de- 
velopers of systems and electrical equipment and--let us say small--production 
in order to develop experimental lots. After all, you can‘t intelligently or- 
ier technology without this and you can't place requirements before related 
iniustries. When high-torque motors appeared, I attempted to convince the 
machine tool builders to have all this themselves. They said to me: "You are 
provincial,” but now we are even so proceeding towards this and we are cre- 
iting capacities at some machine tool plants in order to develop both ChP! 


ystems and electric drives. But time has already been lost. 

Je have purchased and we will purchase not only makeup units but some special 

types of equipment as well. No other course is possible during the time of 
ernational sharing of labor. However, many of our internal problems are 


ely related to foreign trade. 


At jenerally in order to purchase we must ourselves sell more and earn for- 
eign currency and not behave like many--gitre me the currency and I will buy. 
And here we have large unutilized capaci* as for cooperating with companies 

a compensatory basis. Our plants a. just taking the first timid steps in 
this direction, obviously because the quality of Soviet equipment must be 
improvement. This is the number one prceblem--competitiveness. 


YRIGHT: Izdatel'stvo "Nauka", "“Fkonomika i organizatsiya promyshlennogo 
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{Interview with deputy chief of Machine Building Section, USSR State Committee 
for Science and Technolocy, 8. P. Lyskov by special EKO correspondent I. 
Ognev] 


[Question] Boris Pavlovichi The “roundtable” participants expressed serious 
concern that the technical level of machine tools and their competitiveness is 
not increasing as rapidly as was hoped. Both the equipment producers and 
consumers, including Stankoimport, agreed with this analysis. 


[Answer] You say Stankoimpert? Good, I will say a few words about the re- 
sults of analyzing the technical level given by specialists of Stankoimport. 
We on the committee compared it to the analysis which was given by the CXNT 
(State Committee for Science and Technology] Committee. 


According to instructions of the CPSU Central Committee and the USSR Council 
of Ministers, 30 committees were organized to evaluate the technical level of 
the machine building products of GKNT. The most prominent specialists and 
scientists were recruited. The GKNT committees reviewed 70 times more nomen- 
clatures of machines and equipment than the specialists of the Ministry of 
Foreign Trade. It is natural that the reliability of our results is higher. 


Of course, there are discrepancies and they are easily explained in some cases. 
For example, the KAMAZ truck is rated positively due to the condition of roads 
in our country. But to operate on European highways, it could be made two- 
axle rather than three-axle and metal consumption could be reduced because of 
this. With regard to analysis of our machine tools by specialists of Stanko- 
import, they reported their opinion on 18 models. We feel that their selec- 
tion is random and it is impossible to make a general analysis of the products 
of Minstankoprom for these models. The opinions of Minvneshtorg [Ministry 

of Foreign Trade], GKNT and Minstankoprom agreed for six models. The GKNT 
committees evaluated more highly the technical level of one model. Minvnesh- 
torg recommended modernization for 11 models, while GKNT and Minstankoprom 
committees recommended that they be taken out of production as obsolete. 
Production of 10 nomenclatures of these machine tools was stopped. One can 
conclude that the evaluation of the technical level of machine building 











products given by GKNT committees is rather cbjective. The beginning of im- 
portant and necessary work has been established. 


\= course, the committees were unable to encompass the entire nomenclature of 
machines and equipment during 1980. This task was also not left to then. 
Even so, the committees evaluated more than 70 percent of the products of a 
number of machine building ministries, including machine tool building prod- 
ucts. There are individual types of equipment whose quality is considerably 
lower than that of the best foreign companies. But the analysis yields hope- 
ful results as a whole. The chief task of our machine builders is to contin- 
uously raise the technical level and quality of machines and equipment and 
create new designs to replace obsolete ones. 


[Question] Unfortunately, obsolete products toward which the committees did 
not turn attention, intended for taking out of production, is not always 
really no longer being produced. 


‘Answer] In order that a product intended for removal from production no 
longer be produced, production must be uniformly prepared to produce new, more 
improved equipment. This is complex work which is drawn out over a prolonged 
period with insufficiently clear organization. I would like to note the pos- 
itive experience of Minstankoprom in preparing for the production of new 
articles. 


The two-year plan for preparation and assimilation of new articles is con- 
firmed at the end of each year. This permits us to confirm a specific plan 
tor replacing an obsolete product for production of a new one during the first 
planned year and to designate measures to prepare for production of new arti- 
for the second year. Including timely ordering of makeup articles and 

materials and manufacture of complex castings and forgings. I feel that this 
ystem is rather successful at Minstankoprom for serial and small-series pro- 
iction of machine building artic’es. 

-uestion] And still the rates of renovating the machine tool stock are still 

being corrected. 


: This is a quite different problem. The committee feels tha* the 
ites of renovating the machine tool stock in the basic sectors of machine 
i\ilding are inadequate. In this regard we have suggested that the volume of 


tuipment being replaced be brought up to at least 4 percent and by the end 
the five-year plan, according to scientists, the rates of replacement 
increase to 6 percent. However, because of outfitting new construc- 
rojects such as KamAZ, the actual renovation of the equipment stock at 
.e@ building plants will be less than recommended by the committee during 
‘th Five-Year Plan. This cannot help but alarm us since technical pro- 


: >annot be supported in machine ouilding by using equipment developed 
years ago. 
estion!) osplan refers to the fact that before increasiig the rates of 
tock renovation, the deadlines for development and assimilation of new equip- 


ist be reiuced. And a customer will receive a new piece of equipment 








whose efficiency is double that of an old machine tool or technology when, 

in short, you are obviously holding the cards. So are there plans during the 
lith Five-Year Plan for accelerated introduction of new equipment and 
technologies. 


(Answer) As I already said, these are two different problems. And their solu- 
tion is related to different measures. It would be an error to replace one 
problem with another. 


How is development and introduction of new equipment into industry being ac- 
celerated? GKNT is sequentiaily improving the planning of scientific and 
technical progress and is intensifying the effect of programs confirmed by 

the committee. Thus, whereas only development of experimental and experimen- 
tal-industrial models was provided during the 8th and 9th Five-Year Plans by 
programs, the continuity and direct inclusion of equipment developed according 


to OFNT programs in the section "First industrial series of state plan for 
social and economic development of the USSR,” in which tasks are assigned to 
the ministries for organization of serial production, were provided during 


the 1°th Pive-Year Plan. 


Pssential changes occurred’ during the llth Five-Year Plan. The committee and 
‘osplan have confirmed the 169 complex programs developed by the minis- 

tries tor the most important scientific ani technical problems, including 40 

special-purpose procrams. The difference of special-purpose programs is that 


they are supported with all material resources, inc .uding capital investments, 
tor development of production capacities. Of course, there will always be 
fewer special-purpose programs and we attempted to include in them the most 
important problems for development of the national economy. 


, estion) I would like to turn now to organization of scientific research. 
Sc~e large designers cite the fact that the collectives of scientists working 
it) machine- and machine tool building--both in applied and academic science-- 
are too specialized. This gives rise to complex problems, especially with an 
increase of unit capacities. Let us assume that one collective is engaged in 
metal, another is engaged in bearings and a third is engaged in lubrication. 
But when a unique assembly is planned, it turns out that preliminary calcula- 
tions and experiments were somehow not taken into account because each col lec- 
tive looked at it from ‘ts own parochial view. Our organizational norms are 
such that it is almost impossible to nvite different specialists from out- 
side, even for one development, into a single collective. Moreover, the most 
important discoveries most frequently occur at the juncture of the sciences. 


[Answer ] It is difficult to answer in a few words to such a very unclearly 
postulated question. 


Is it really necessary for all developers to be assembled under the same root 
to develop an assembly or machine? First, we heve a number of excellent sec-~- 
tor and academic institutes, including those which were recently awarded the 
challenge Red Banners of the CPSU Central Committee and USSR Council of Min- 
isters for development of new technology according to GKNT programs. I was 
present on 1 April 1980 when the Institute of Flectric Arc Welding imeni 

Y-. O. Paten was awarded the Red Banner for success in the All-Union Socialist 








Competition. These institutes are developing the latest engineering solutions 
and production processes which should be the basis in development of machines 
and equipment. 


However, it is the business of designers to select the necessary engineering 
solutions and to develop an essentially new design cf a machine. I would say 
that the chief designer should play a very important determining role here. 
If he does not have broad knowledge and experience and also organizational 
skills, this chief designer should be replaced. We value talented chief de- 
Signers and will consolidate their pr-ustige. 


Prior to being appointed to the committee, I worked for a long time at the 
plants of Minavtoprom: at ZIL, at Miassa, at Mytishchi and later at NIITavto- 
prom [Scieatific Research Institute of Technology of Automotive Industry]. I 
am a technician in work experience and was involved for a long time in prep- 
aration of production of new machines, including finishing of them. Once we 
encountered the fact that the bearings in the drive axles of a new vehicle 
were breaking down. This was detected in winter when the parts inside the 
axle heated up during operation while the crankcase was severely cooled by é.r 
luring travel. The effect of the temperature difference on the parts of the 
axle led to breakdown of the bearings. Who should have been involved in anal- 
‘sis of this phenomenon? Institutes of the bearing or petrochemical industry? 
No! The design division of the automotive plant, the chief designer and his 
assistants should be. 


Each organization should solve problems according to their own specialization. 
Take, for example, foreign companies. The West German company Goetze Werke 
manufactures piston rings for vehicles of many companies, while the Swedish 

meany SKF delivers roller bearings. The design organizations of these com- 
panies can consult with each other but they themselves do not develop either 
engines or vehicles. 


the scientific research organizations of Minneftekhimprom [Ministry of the 
Petroleum and Petrochemical Industry] developed a good lubricating material, 
this is remarkable. But if the plants of the ministry did not organize pro- 

‘tion of materials--this is bad. The specialized scientific research in- 

rute of the sectors can and should bring their own developments to 
introduction. 


(Question) And how do you assess the order of development and introduction 

»f new equipment which requires from its developers a mass of time for inter- 

agency coordination and settlement? According to some analyses, these causes 

ind aiso the requirements of the Unified System of Design Documentation in- 

veased labor expenditures of designers and engineers on development of a 
plex of documentation for some large machine by 30-40 percent. And only 

the Ivanovo workers were permitted to reduce the bureaucratic marathon which 

levelopments travel at tortoise speed. 


‘Answer] Both we and Gosstandart know that introduction of the YeSkKD [Unified 
lesign documentation system) increased the expenditures of designer labor in 
me sectors. FEventhe former minister of the Machine Tool Building and Tool 





industry A. I. FKFostousov appealed to the committee with a proposal to simplify 


thi ystem. At one time, and we were among them, the question was posed to 
tandart to simplify the technical documentation, especially for articles 


with serial and smail-series production. Several meetings were held at Gos- 
stancart in which machine tool builders also participated. As a result it was 
established thet much can be done to simplify the documentation by the minis- 
tries themselves by improving sector standards. This is indicated by the e>- 
perience of the joint work of Minstankoprom and Gosstandart. The ministries 
rather than organizations of Gosstandart mainly require collection of a larce 
number of signatures when coordinating drawings. However, even Gosstandart 
must improve and primarily simplify the YeSKD. 


[Question] How do ycu see the role of head institutes in the system of devel- 
3 new equipment? Your investigations show that future developments occupy 
3-10 percent in the topic of most of them, while the main mass of inventions 
that determine the rates of technical progress come into the sector from 


outsice. 


—. 
~ ee 


nswer] Ido not agree *ith the fact that the main mass of inventions that 
termine the rates of technical progress come into the sector from outside. 
practice. The system of head institutes ha: 
jiven a good account of itself. But there are deficiencies in the work an 
this system must be improved. The CPSU Central Committee and the USSR Council 
f Ministers provided for the possibility as early as 1968 of developing the 
ame engineering solution by different collectives of scientists and special- 
ists. The head institutes do not always react objectively to analysis of out- 
side developments. For example, the committee at one time criticizes the neg- 
ative position taken by ENIIMS [Experimental Scientific Research Institute of 
Metal Cutting Machine Tools] on introduction of adaptive control systems for 
machine tools developed at the Moscow Machine Tool Building Institute, Minvuz 
Ministry of Higher Educaticnal Institutions], FSR. The criticism was bene- 
ficial. ENIIMS has now solved an important problem--it has developed a':tomated 
ections outfitted with machine tools with ChPU and controlled from computers. 


mor + 
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The engineering decisions of both ENIIMS itself and borrowed solutions were 


.» % . . ‘ , 
Although these cases do exisct in 


: + ; l ovrw + 
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am opposed to the agency approach to our own and outside ideas. However, 
look you can find slight mitigating circumstances. It is now only 
logically difficult for some people to accept an outside idea, but the 

idea requires serious checking and a powerful experimental base. And it does 
not always correspond to their needs in many institutes. This is one of the 
reasons that delay the completion of scientific developments. After all, the 

achine building rinistries in practice do not use all capital investments 
annually for development of experimental shops and plants. 
Material and technical support of institutes and KR [Design offices] must also 
be better. We feel that the experiment conducted by USSR Gossnab is important. 
roponents organized the supply of -esearch and design organizations of Lenin- 
jyyrad, Gor'kiy and Belorussia with materials and makeup articles within very 
short deadlines within 2-3 months rather than about a year after the applica- 
tions were made. The committee requested USSR Gossnab to disseminate this 
method to other cities and rayons. 
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spec 
nd complex programs. The complexity of programs includes the fact that not 


estion] There were many complaints at the “roundtable” about makeup units, 


' about their quantity and technical level and organization of developments 


production. What do you plan to undertake in this field during the llth 


ve-Year Plan: 


» & 


ial-purpose 
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ev 


the cornerstones of the planned measures are 


nly tasks to develop large and complex machines and equipment but development 


articles and materials as well are provided in them. Of course, 


. 
- x ot? 
axe - 


tre 


ere are still unresolved problems and unregulated relations between minis- 


recently saw an exhibition of robots of different ministries. In 
e program control system had overall dimensions o a box for fancy work 
ile etiers had one or two cabinets. This is what miniaturization of makeup 


> 


ih 


‘ticles means! Two ministries--Minpribor and Minelektronprom--must improve 
interaction so as to develop numerical program control systems on a modern 
vel. ne of the organizational forms of cooperation of different ministries 


agencies in development of new technology are our programs. And e hope 
at this will have a positive effect on the technical level of the equipment 
i will be assimilated by Soviet industry durina the next ‘few years. 

, a wide range problems related to increasing the technical level and 

etitiveness of metalworking equipment was considered in the materials of 
ection. Manufacturers and consumers and representatives of science and 


:iministrative organizations that plan and coordinate the development of new 


jy @xpresse ieir own viewpoli.:*. They noted that the pro) lems plan- 
._”* . mar _ ls ~ ls ) “? Jers wre , itr Ac 
t party anc government can only be solved by reiving on the advances 


lence and technology of many sectors. The increase of the specifications 
les for machine tool building must be accelerated. 


Kable it it sharp intensification of attention to its needs on the 
the electronics and electrotechnical industry and instrument building. 
j ntially determine the present technical level and competitive 
netal-<cuttir equipment and this circumstance increases the responsi- 

. rt tor 
art ‘ ’ 310Fr »* + put it »*f ma » ¢ 
j r ing multitoo] achine 9f the “‘machin- 
t" al ecu ent riented towar:. meeting the specific re- 


ent f istorers, automatic production lines and equipment with built- 
omputers. Development of equipment on the basis of using new 


e 
al and electrophysical, plasma and laser tech- 


~- 


na methods--electrochem 


expres oncern about the rates of development of 


r t , 
tio: lag behind the rates of development of machine building 
t l production, which leads to serious negati‘‘e consequences. 
t ercent of tools is manufactured at specialized tool plants. 
t ition and pecializatior f tool production must be intensifie 
€ producina measuring equipment, fittings and auxiliary toois 
e t | especially time] his direction is being 


ed extremely slowly and does not have adequate production capacities 


tructure of tools being produced does not meet the needs of 











machine building and machine tool building. The production of cutting tools 
from multisided hard alloy nonresharpened plates, from superhard synthetic 
materials and mineral-ceramics must be increased. 


A great deal of attention is being jievoted in selection material to the or- 
ganizational and economic aspects of developing machine tool building. There 
are few specialized enterprises in our country to produce standardized parts 
and assemblies for metalworking equipment that have already achieved broad de- 
velopment in worldwide practice. The development of plants narrowly special- 
zzed in productio: of functional assemblies and parts for machine tools makes 
it possible to increase the mobility of machine tool production and to re- 
structure it more rapidly to produce new models when requested by customers. 


Orientation toward the customer was one of the central topics of the s*lec- 
tion. As VAZ specialists suggest, it should be strencthened both legally and 
economically. There should be unified rules in Minstankoprom for deliveries 
of equipment by which all manufactuising enterprises would be under identical 
conditions and in which unified requirements could be placed on them. On the 
other hand, legal norms should be reinforced with economic incentives. The 
problem of "soft goods" merits special attention and planning and economic 
stimulation of services for machine tool servicing and for software for metal- 
working equipment with ChPU should be improved. 


As was noted, the regulations on economic incentives for new equipment based on 
the decree of the CPSU Central Committee and the USSR Council of Ministers, 
dated 12 July 1979, on improvement of the economic mechanism is slowly being 
implemented. 


Machine tool building plays a key role in increasing the efficiency of machine 
building production and in the final analysis of the national economy as a 
whole. The most important problems of its development, formulated in the de- 
cisions of the 26th Party Congress and the decree of the CPSU Central Commit- 
tee and USSR Council of Ministers on increasing the technical level and com- 
petitiveness of equipment, should become the program of action both for the 
machine tool building industry itself and for all sectors and agencies related 
to it. 
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